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(57) Abstract: Novel fused imidazole compounds of general formula (I), 
pharmacologically acceptable salts thereof, or hydrates of both, exhibiting 
adenosine A2 receptor antagonism and being effective in the prevention and 
treatment of diabetes mcllitus and complications of diabetes; wherein is 
optionally alkylated amino or the like; is hydrogen, alkyl, or the like; R^ 
is optionally substituted aryl, a pyridinone group, a pyrimidinone group, or 
the like; Ar is an optionally sybstituted aryl or heteroaryl group, or the like; 
and Q and W are each independently N or CH. 
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h-rji^:t=^^>'X5^;i/7^j:<H<Di«m7;i/:^y-i';u:t4^->c i~c8 

T=bJ;v^^>y-r;w^=^r>'C i~c 8t;i/4^;i/S, (5-p^5^;i'-2-^^v-i. 3- 
c 8 7JU:?!jy-r;p:t^'>c i~c8t;p^;pSs i-'>i^D^^s^;i/:^^>':*>;u 

t^-)V^^-^X.^)Wiii<Di^{PU7)V^)V:^^i^ti)Vii^=L)V^^l^C 1 ~C 8 
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1 ~C4 7;i'^;i/ST'gife^nTViT'bJ;Uio 

z.:ix\ RHil) tK^I^^. 2) 7Ki?S. 3) ADy>M^, 4) 
«|Wl-^;^cti*BS7:j:oT7j<l^l^^. C 1 -C 8 t)U<HC3~C 

Tj^fi^^n^c 2~c 5 03t&?p<7)Sl^T5 y»^S5fe-r^o 

Vio ) ^M^iy. $f^b<li2) TKmS, 3) AP^>IH^, 4) a^s^w 
bTliXfe^ViC 1~C 8y;i/^;VS, S;t(S5) iC-NR'R^ (^4'> R^i^.J;^'' 
«|sI-i>t«tiS3^J:oT7KmM^, C l'-C8 7;U4^;WS, t)b<«C3~C 

c i~c8 7;u4^;us, ^tms) ^c-nr^r* rid^mHim-^rMm 

St^CoTtK^^^. C 1 -C 8T;1'=^;1/S, 'foL<«C3~C8S^:^P7;i/^ 
$nTliT=b.fc^iC l'-C4T;m^;PST-a^$tlTV^Tt)J:Vi. ) S:S*b, 

$^>i::$fSb<«4) «ii^S<£:WbrviTt)<fcViC 1 -c 8 7;U4^;US, ^fc 

tS5) ^-NR^R' (^'^'> R^:fc=i:Z>*RnSIpI-^fcmiM-7^cJ:-:jT7K^Ig^, C1~C 
'&bTLi^^^J^^<i:-iiilwfj:oTfl^fi)t$n^C 2 ~C 5 (D^ftI0iit^7^ / 

21 



wo 01/02400 



PCT/JP00/043S8 



z:lx\ mti) T^mm^. 2) /\u^ym^. 3) i5:-NR''R' (it't'. R'^fe^fc 

uv\tm-^tc\tn^t^-:>x7^mm^. c 2~c 5 zv^ji/S, c 1 ~c s 

t)L<tiC 3~C 8 ->i7p7';U:^;WgS:«*-r'5/0\ ^Tt^R'^Sct^;^' 

mi^^^Ajx\,^xh^<. ^^{zj\ny>m^xmm-^nxi^xh^^^c i~ 

1-04 7;i/4^;W*^/iHC 3 ~C 6 iyi7a7JV=^)VmxmW^^nx\^^Xh^ 
ViC 2~C 8 7;i'=^li;i/S, 5) >'\D'Jr>JI^, TK^SS/ctiC 1 ~C 4 TJl/ 

7j<^SS;tnc 1 ~c 4 TJU^^ji^ST-B^^nxiiTfecfcViC 1 ~c 8 

nTiiT=bcfcViC i~c 8 7;i/zi=^->a€:S'*L, «^^L<tii) 7^mm^. 

2) AO'j7'>M^, 4) /\ay>I^^, tK^S. C l'-C4 7;i'^;WS^fc« 
C 3 6 '>iJ7 □7JU=^^;WSTg^$nT!.iT=t)«fci/iC 2 ~C 8 7;i/^r:;l/S> 
5) ADy>j^^, 7j<i?»^fctiC 1~C 4 7;i/4^JWSTS^$nTViTfe«J: 
^iC 3~C 8 7;i'^r-Jl/S, 6) ;ND'5r*>MT, 7KM^;tti C 1 ~C 4 7;!^ 

i^, 7KmS^^c«C l~C4 7;U^;UST'M^$nTViT'bJ;UiC 1~C 8 7 
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/\ay>m^. 7jcg^S, c i~c 4T;w^;ps^jt(iC 3~c 6 '>i7 0T;P^r 

4) APy>l^^, tK^^. C l~C4 7;U^Jl/^^feJiC 3~C 6'>d7 

aT;i'=^;i/S-e^it$nTiiTfcctViC 2~c 8 TJU4^n;i.s. 6) /\ny> 
7j<^g^/cisc i~C4T;w^;i/S-es^^nTViTt>j;ViC i~c 8 

@^$nTViT^jJ:ViC 1~C 8 7;Uz]^i/S^«i*b. $6llJ;D$f^b< 

«1) TK^m^, 4) ADy>ig^, TK^g, C l~C4 7;P^;l'g^7!cJSC 

^fcH6) y\P'5r*>i^^, 7MS^;tt^c i~c4T;p^;pS-eBM$nTVi 

nTViTfccfcViC 3~c 8 7;i/^~;ws, 2) Any>i^^, 7m»^/i(ic 
i'-C4 7;i/^;i/STg^^nTViTt)J;ViC 3~c 8 3) /\ 

py>i[^^, TK^ssfctdic i~c 4 7;u^;pSTem$nTt/iTfcctviC i 

~C8 7;U^;!/S, 4) M^a<&WLTl/iTt>^ViTU-;i'S, 5) g^Si^ 
WbXViTt)cfc^i^T-P7<J-;US, 6) a) /NPy>J[^^^^c«C 1~C 6 

7;u^>»usTai!^$nTViTfc.fc<. $e){3^^MT*^*b- 1) /\ny>mi'. 

t^iC 1 ~C 6 7;U4^;i'S, b-2) Si^g<l:WLTViTt)J;liC 3~C 6 
D7;i/^;U-C l~C4 7;i'^;US, ^feiSb-3) fi^S^WLT^iT=bJ;Vi 

C 3~C 6 vi:7P7;i/=^;USTfim^nTViT=foctVil. 2-i^\^ \^a-2-:t^'J 
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b-2) g^S>^WbTViTtjJ:ViC 3~C 6 '>i^D7;i'^;p-C 1-'C4 
7Jl/=\rJUS. ^;^cJib-3) C 3~C 6i/^P7;U^;i/S'eg^$nTVi§i^ 
hHo^^^^VtrUSv^;!/^. ^fctiS) a) yNDy>M^S^c:J^C 1~C 6 7 

ViC 1~C STJU^^JUS, b-2) B^S^WUTViT=b«tViC 3~C 6 v/^ 
P7;U^;WC 1~C 4 7;i/=^r;WS. ^/t«b-3) C3~C6'>i^07;Wl/ 

>>nji/»<&:t*u. »*b<ji2) ADy>ii^. 7K®^s*7t«c i~c47 
;mrJUSTeJfe$nTViTfecfcviC 3~c 8 7;!'^— 3) /Noy>iiT, 

TKilSSfc^C l~C4 7JP^;l/S-eB^^nT(.iTt>.l;(.iC 1~C 8 7;U=^^ 
4) S^*$:*LTViT'bJ:Vi7'J— 5) gSlS<£:*"UXViT=b 
d;Vi^5=-a7U-;i/S, 6) a) AO^*>J[^^^fc«C 1~C 6 7;^4^;^»T' 
6 7;i'^;i/S, b-2) «ms^WbTViTt>.j;ViC 3~c 6 ->i7n7;i'^;i/- 

C 1~C4 7J1/4^;WS, ^:^clib-3) a^lS^WUTViTfecfcViC 3—0 6 
>'i7P7;U=^;i'ST'a^$nTViTt)cfcVM. h*D-2-:t^V tfj v'^US, 

7) a) /\py>l^T^;^ctiC 1~C 6 7;W=^>'UST-Sj^$nT^iTt)J:<. 
^?){C^^]1^75^b- 1) AP^*>I^^, 7K^a*fcfi^*aS«r^bTl.iTt) 
J:li;^3;W7H^->;USTe^$nTLiT'bcfcViC 1-C 6 7>il'^;i'». b-2) 
Mi^S^W tTV>Tt>ctViC 3 ~C 6 iy^u7)V^)V-C 1 ~C 4 7;i'^;WS> 
^yctib-3) C3~C6>'i'P7;i/^;US'rK^^nT(/i^i^t HP^+V 

tfU5f^;i'a, ^;t«8) a) AP>jr>M^^;tnc i~c6 7;u=^;i/STe 
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b-2) fiJfeS^^tUTViTtjckViC 3~C 6 vi:7D7;p^;U-C 

fiJ^^nTViT=b«fcViC3~C8T;i/^r-;VS, 5) S^S^WUTViT=bi 
Vi^5^0 7U-;US, 6) a) AP'Jr>ll^^;t«C l—C 67;i'=\r;i/STS 

yjl-^^JWS, b-2) Bm*<£WLTViT=b.kViC S-C 6->^P7;Wl/-C 
1~C4T;1'^;1/S. ^/t«b-3) M^S^WbTViT*)«fcl.iC 3~C 6 -> 

7) a) ADy>M^SfcJlC l'-'C6 7;i/=^;WST«JfeSnTViTt>J:<^ 

«t^i>^;u4^=^s^juSTS^$nTiiTfe«fc^iC i~c 6T;^=^;^s^ b-2) 
fi^S^^bT</iT=fo«fcViC 3~c 6 D7;u^;u-c 1 ~c 4 7;m^;ws, 

^Ttlib- 3) 0 3 — 0 6 D7;l'4^;i'STm^$nTVi^yb: \^a:t=¥'J 
tf'J^i^jPS. ^;tti8) a) y\n'^*>l^^^fcliC l~C6 7JU+;US-eS 

m^tixi^^xh^K. ^etc^^EWb- 1) yNa'Jr>M^. 7KS5S^;t« 

7JW=\r;WS, b-2) S^S^WUTViTtiJ;ViC 3~C 6 '>;^07)mr;U-C 

i'-C4 7;i'^;us» ^rz\th-3) c3~c6>'i^a7;i'=^;PST-?-n-?n 
a) Aoy>i^^^fctic i~c 6 7;u=^;i'STe^$nTViTfc«k<. $e) 

■ 

:^;P7H=i=^->;uSTffi^$nTViTt)«fcViC i'-c6 7;i/^;us. b-2) 

S^^UTl^^Tfccfcl'iC 3~C 6 ->i^a7;W=^^>'WC 1 4 7>»l'^;i/®, ^fc 
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«b- 3) a^«^*LTl/iTfc«kViC 3~C 6 i^^ U7 }v=¥)vm'^mm^n 

Tl^TfeckUl. 2-:^t Ko-2-:t^VtrU':^JUS. 7) a) /\py>M^S7tfi 
C 1~C 6 7>il'+;i'STMJfe^nTViT=bJ;<, $ e>tc^^M^*^ b - 1 ) 

nTViT=£>et(/iC i~c er^P^^^jV'S. b-2) a^s^WbTv.^T'bcfcVic 
A}^^vji/STS^$nTViTfc.fcViC I'-c 6t;I/4^;1/S, b-2) sms^ 

-3) C 3~C 6 vi7D7JU=^;WST^n^*nB^$nTVi-5v?b HD:t4^V 

a) ADdr>l^^^fctiC 1~C 6T;i'4^;PSTfim^nTViTfe«J:<, 

*JUj}^^>';WSTBm$nTViT'£>J:ViC 1~C 6 7;i/=^;VSv b-2) 
SSr^LTViTtjckViC 3 ~C 6 S/:J7 DTJl/^JU-C 1 ~ C 4 T;i'=^^;i/X, 
tib - 3) SI^SS^LTViTt)<i;ViC 3~C 6 ->tJ7 oT)l/^;i/»Tg^$n 

c i~c 6T;i^^;i'STa^$nTViTfecfc<. $e){c^^j[^T7&^*b- 1) 
3~C6 vi?o7;i'^;i/-c l~C4 7;^=^^;^S^ ^fz\tb-3) cs^-ce-^ 

zH^v';WSTg^$nT^iTfe«tViC 1~C 6 7;P4^>'l^S> b-2) e^s^ 

WLTViTt)ctviC 3-^0 6 D 7;i/^;i/-c 1 ~c 4 7;i'^;i/S, ^rz\th 
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-3) C S'-C 6 ->t^D7;Wl/aT-^n^'nBife^nTli-5>^t: HP:t=^V 
Tj^^^vJl^STfiM^nxV^Tfect^iC 1~C 6 7;P^;i'S. b-2) g^s^ 

^rbTi/iTt)J;ViC 3~c 6 i^^aT;i/=^;i/-c i~c 4t;u^;1/S. ^tcith 

-3) gMS^WLTViT=bJ:liC 3~C 6 '>:^ D T;i'^;USlrS^$nTVi 

^nXV^Tfecfc^iC 1~C 6TJU^;PS> b-2) SM*^WbTV:vT'b«fcVi 
C S — C 6 '>^a7;i/^Jl/-C 1~C 4 7;W^^;i/S. ^;t«b-3) 0 3 — 06 

yJV^^Jl^. b-2) Mma^^bTViTt>«kViC 3~C 6i^i^aT;l/^;l--C 
l~C4 7;i/=^JPS> S;^clib-3) g^S^WUT(/iTt)cfcViC 3~C 6 

feO, CinJ;0$e>{w.J;i3$f^U<«6) a) Any>MT^/c«C 1 ~C 6 
V^C 1~C 6 7;W=^r;USTB^^nT(.iTfe<i;(/M. 2->?t: F P-2-^=^ry l^'J 

v;uST-*Os feo«i:=b»iL<tii. 2-:/t: Ko-2-:^=^vtf u>';^SS;t^^l- 
^fz. RHtmmcD^m^MM-t^t^. R-t&M) Apy>M^, 7j<^S, Cl~ 
C4 7;U^;l/S^/itiC 3~C 6 ViJ7a7;W=^>'U®T«^$taTViTt)J;t/iC 

2~c 8 7;u=^-;us, i i) Apy>iH^, 7K^S^;t«c i~C4 7;u^ 
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>M^, Ti^m&^fcitc i~c4 7jw=^^;i/S-es^$nTViTt)j;ViC i~c 
4 7;u=\^;waT'fi^$tiTViTt)J;^iC i~c 8T;^4^;^^^ ^^cJ^i i) @ 

/i«C 3~C 6 i^r^n7;U^JUS-eajfe^nTliTfcckliC 2~C 8 7;i/^— 

i i) Aa<Jr>l^^. TK^a^fc^c i'-C4T;i'^^;w»-rM^$nT 

ViTt>J:t/iC 3~C 8 7;i'^— ^rc\ti i i) AD^*>1^^, 7KS?»^ 
J:ViC 3~C 8 7>IU^^^-;VS. 2) /NO^>m^, 7K^SS;'c:JiC 1 —C 4 7 

;i/=^ji/S-egm$nTViTfcJ:i/iC 3~c 8 7;i'^~;i'S> 5) g^s^Wb 

TViT=6«tVi^xa7U— JPS, 6) a) /\u^'>mj-^ftitCl'^C6 7)V 
^;WST'fi^$nTViTt)cfc<, $ 5) icM^H^T&i b - 1 ) y\ay>Jlg^, 7K 

C l—C 67;i^4^;i/S, b-2) SmS^WbTViTt>cfcViC 3~C 6 ix^n 

I 

7) a) ;Npy>j^^^^fct^c i~c6 7;u^;wST«ji$nTVi 

b-2) m^S^WLT^iTfeJ:ViC 3~C 6'>i:7 0T;i'=^;i'-C l~C47;i^ 
^)Vm. ^fzith-S) C 3-0 6 v^o7;W=*^.»t'STS^$nT^iS>^t H 
□ Jf^y tfU ^ ^;^cti8) a) /\P'ir>m^^;tHC 1~C6 7;U=^ 

;UST^M$nT(/iTt>^<> $ b> tC^^l^^ b - 1 ) APy*>lg^, zK^ 

a ^ /c ^ W b T ^ i T .t I i ^ -> Jl^ST ;^ nx I i T J: V i C 
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1~C 6 7;i/4^;pa, b-2) S^S$:^bTViTfccfcliC 3~C6'>^aT 

6) a) /\ay>ig^^fc«C l~C 6 7;W^;i/STa^$nTUiTfcJ:<. 

ctVi;t>;l/3j^^'>;USTW^$nTViTfei;ViC 1~C 67Jl^=¥Jl&. b-2) 
e^S&WLTViTfc«fcliC 3~C 6 '>^U7Jl^JV-C 1 —C 4 7}V=¥)VM. 

$nTViTt>ci;VM. Hp-2-^^vtru-:^;i'S, 7) a) /\py>M?-^ 

^nxViTfe^tViC 1~C 6 7;WPS, b-2) B^»^^L.TViTt>ckVi 
C3~C6>'^P7;U^;l/-C 1~C4 7;WI/S, ^;/ttib-3) C3~C6 

'>i7P7;w^;wSTa^$nTVi-5>?fc: Kp^i-^vtru ss^ji^s, ^fcJ^s) 

a) APy>M^^fctiC 1~C 6TJU4^;PST'Mm$nTViTfeJ;<, 
fc^^l^^ji^b- 1) APy*>l^i^, 7K^»^/c«{*SS^*UTViT=b.i;i/i 
;it?;U;i^4^->;PaTfiJfe$nTl^iTfcJ;ViC l—CeTJW^^US. b-2) 
S^^LTViT=bcbViC 3~C 6 P7;W+Jl'-C 1 -^C )V^)V^. ^Tc 
tib-3) C3--C6 i^^ UT )V^)Vm-Vtri^nmm-^nT\^^^i^\i HP:t 
^rVS/S:Ji"7^h^k HPv'^^Vtr^S^-JPSSrSi*^. J;0jJ?^L<«6) 
a) /\py>l^T^fctiC 1~C 6 7;L'^;i/STB^$nTl/iTt)J:<, 
IC^^I^^ b - 1 ) /\py>J^^, 7Kg!S^/ct*iXmSS:WLTUiTt>«tl/i 
;i!3)l/^^->;US"TrM^$nTViTfcJ:ViC 1 ~C 6 b-2) fi^ 

S<&WtTl/iTfecfc(/iC 3~C 6 ->i:7 0 7;U^>'WC 1 ^047)1^)1^. t-tz 
\tb-3) MMSS:WLTliT=b«fcViC 3~C 6 i^i7P7;Uc^;i.gTm^^n . 
Tl.iT'bJ;^^. 2->ft: HP-E-^^Vtf'Ji/Jl/S, 7) a) /NP'ir^I^^S/i^ 
C 1~C 6 7;i/^;i/aTSi^$nTliT=bJ:<. ^ b {C^^jg^Ti^b - 1 ) A 
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nT(^>Tt>«fcV>C l-C 67;W4^;i/S^ b-2) S^S^WbTl^iTfc«fcl^iC 
3~C6->i^P7;l/^;l/-C l~C4T;WI/g. ^tzith-S) C3~C6-> 

/\ay>m'=f-^rzitc i~c 6 7;i/^^;uSTB^$nTi>TfcJ:<, 

:^^'>;i'STM^$nTViTfeJ;^iC 1~C 6 7;i/=1r;US. b-2) S^S^ 

- 3) c 3~c 6->i:7D7;i'^;p&T^n^'naj^$nTVi^>'k FD;^-^y 

a) An'*r>i^^^fc«C 1~C 6 7;W=^;USTai^$taTViT=bJ:<^ S 

:*;wij^^vjPS'es^$nTViT=b<fcv^c i~c 6 7;i^^;i/*> b-2) 

lib - 3) fi^S<£WbTV^Tt)ctV^C 3~C 6 ->i^ PTJl^^JPSTg^^n 
TViT=b.fcVil. KP-2-^^Vb°'J>^;i'S> S;tli7) a) /\Py>J[^^ 

^fe«c i~c 6 7;i/=\^;PS-efim$nTViT'b^<. ^etc^^M^dSb- 

M^^nxV^TfcctViC 1~C 6T;U^;US. b-2) SmS^WLTV^Tt) 

ckv^c 3~C6 v^p7;i/=l^;w-c i~C4 7;i'^;PS, ^;ttib-3) C3~ 
c 6 ~>i^P7;i/^;i/STgSfesnT(/i^vt ko^^v tru s>?;i'S^lc»*b, 

JinckO$f^U<li6) a) APy*>lg^S/iliC 1 ~C 6TJU=^;i/ST'Si^ 

$nTViTt)«fc<. s e>tc^^MT7&^b- 1) /\py>0^, 7j<g^s*;tt^^s 

)V^JV^. b-2) M^S^^j LTV^TfectV^C 3~C 6 v^PT^W^JU-C 1 

cn.fci9$^{Ciif^L<«6) a) yNpy>i^^*/i«c i-c 6 7;i^^ 
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1^^755 c 1 ~c 6 T;u=^;pas/ct*c 3~c 6 ->^7DT;i/4^;PS-eMife$nT 

$nTliTfc.fc<. ^^{C^^M^Ti^'C 1~C 6T;l/=^;US*fetiC 3~C6 

V ^ D 7 JUSTSM $ nx ^ :t ^ y tf u ^ ^S"* b . j: o » * l 

C 6 □7Jl'^;WSTS4^$nTVi'5:^^ V t° U $ ^ lC$f 

J; 1/ i y X II ;i/S i& S ^ o 
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T'biii/io ^^j. mM. fmAm. tizr^Dvm. yuv':^n. ho-^^^j. ®a 
^j. ^^j, ^mm. w^'nni Bi4fe«j^j. .-^Bi^j. .'^>*^j. Mcs^m. j-^yzfn. 

g#««m^<7). mm(Dmm. ^t^c^ss. t^^. ^^jtc^-r 

3- 1 0 0 Omg. iif*b<HO. 1 - 5 0 Omg, ^ SU< JiO. 1-1 
0 Omg^ 1 B 1 -^lHllc^ttTa#-r-5). i£M^JcD«^tt> ®^j^tJ 1 m g/kg 
- 3 0 0 0 jti g/kg-C$)0. ^f^b<tt*U3 jti g/kg- 1 0 0 0 m g/kgT* 
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cl ^i =b t> ^ ^ ^ b ^ A V i „ 

M^-fb^j, ^^fflsd^j, ^^^b^j, mmtnu ijimwiM. ^nmt^E 

/'?^:t^>'^.tSisx^;u, v;i/fc*>^. :7a:y-;i/, ^py-Jk i7nu^ 
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XigA4 : 2|s:XigH, ±IByj >E^^i*:406^a<D/NP'Jr>J[^T2:T5 >l5l^<*:<i: 
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sjT^ia^SJi 0 ~ 1 5 ox:7bmm-v. $e>»cjf^u<«5 o~i o or-rab^. 
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Pd-7K^^k3i^'5^:>- h 'J -^^A, NiCl2(PPh3)r7K^^b5l^'::7^-:M-U "^A, 
XgB2 : ^XUit. 2-7'>;U7 5 y-4. PP t: 'J 5 -:/>l^#<2^2 

mh. 4. 5-v7 5y tfU^>^>lj§^#:3S:^ji-r^X^iTfe^o 
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=^-)V7 2. >. 7)V^—)V7 S yi6^ZS7 U }V7 5 >(Dm'^\t h U X5^;l/7 5 
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-5. 

>i^U3-;i/v^5^Jl'X-7^;U<Z)<i;-57'j:x-7^;U^ : p^^U>i7DU 

5 h\ \-:^^)\^\iu^)i>jyUE^mi^Z.t.'h'^X^^o 
jEiiSrS^ti 0 ~ 1 5 OX:7&^^Jf2iT, $ b{C$?SL<«5 0-10 Ot:T$)Sc 
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W > ^7" ij n — ;i/ >t 5";i'X— r ^PO «fc ^ UJ^-y-)Vm S « v ;^ jJ> ;i/ A 7 




1 



(^4', R'> R'. Ar, Q*3ctmV{iHt[l2^«|{C|Wli;S^, R'^'tiC 1 ~C 8 
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2 ^ Mii-r ^ -e ^ . 

^10 ot:Tfi^*Dn^o 

XigC2 ; 2^X@ll, ±T'#e)n/c9-a-t K □^>^-^^^^7^n7 >J — ;i/::^u > 

H077>. v:t^+)->, h:^v'X^>, >JX5^l/>i^*U 
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>-Ar 



(^<=\^. R-liC 1~C 8T;m:^^'>S^.«?*b, R', Ar, Q43ctmVHtt 




(iC:^'. RHiC l~C4 7Jl'=^^;WS^j&i*L, R', R^ Ar. Q43,fcOTiMIB^^ 

jItc L T 7 ;nj| ^ t# -5 ^feT -& . 
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Receptor Biology Inc. 75=^y v>A2a^^<*:^jil&J^^$ii:fcl^:^2^ 

fcMS^2^^22. 2iUg/ml(Z)igStC7'j:-5J:-5J::Incubation buffer (20mM HEPES. 10 
DiM MgClj. lOOmM NaCl, pH7. 4) ^JPA> M^L/co CI 01^:^*0. 45id1IC, hU^ 

'^AT^^U;^c^H-CGS21680 ( 500nM; 30Ci/nmol) 0. miSiX hUmt-^m. 025inl 

T^«?L, Incubation buffer-fJilM:;^10f&5&«?U^fflLfc. ;i©^g'&^^25t: 
•X^mmmm.^. •^^T.mmmM. (GF/B; Whatman^m) ±-eSM®§IMb, 
lf&;C7K?^Lfc5ml<O50inM Tris-HCl^«?i^T2|Hi^^L;to -^(7)^. 

S21680) {::^-r^lsm{b'&^a)Ea$^<7)#fflJi, o^je>, :in^=b 

I ] X 100 

^^-^a-hti, ^l^{b'&#J#^#^TT'O«GS21680^^Mi>r^«T^'5. 
it#SW^^«. IGOmM RPIA#?£TT-CO='H-CGS21680^^*SfS*fig«T^^o 
^y-C(D'i^^mt\^. #ilii^®l«l^<b^J^#^ETT<^'H-CGS21680^^iJ[^^ 

l5iS5^ic(Ki{i) \t. Cheng-Prusoff(7)itc);05t<«6/io 

^mms^^Tsmmm2Qi(Di\:'t(^(Dmm^^ mm.) ^n^*no. 0032 

ii^m. 0096T$)o;to 
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2) Tv"/ i^>h2h^mf^^'mmm\z^n^. mzmm.cm?m^(Dmm^mmt 
xio^'cei Is/well TzmiKDyu-hizi^—iz^^. —mmm^. mm\zmmi. 

Tco Tx/ v>7ifzi7. hT-afe^NECA (30nM) MtCizoTS^^tl-ScAMPMii, 

^mmzM't^mo^^W^iyfto Krebs-Ringer-Bicarbonate buffer 

(KRB) (:iiiM) (NaCl 118. KCl 4.8. KH2PO4 1.2. MgS04 1.2. CaCl^ 3.4. HEPES 10. 
NaHCOs 25, pH:7.4) 2ml/well-e2|ll^#^, 0. iml/veUXZO^my\^<>=^zL 
^— >'3>&fT-9. j^ViT> Ro-20-1724 (phosphodiesterase inhibitor) 600 mM, 

NECA {mm iiK}t^}&^(DQi^m^^mm(Dmmit-^m^'^ts^^^mm^mu\/ 

well T'JP;^^o cKDlS^^ld, 0. IN HCl (SOO/il/well) iM^&j^^g^^A'S 
ZLtiZ^KiK^^^±ib^o cm?<Dm^\t. Amersham cAMP EIA KitSrffiViTffo 

mcmmcmm^izM-r^m.mt'^'^<Dm^m<Dm-m-i. &rf<D^izj^Dj3^ib 
mmm (%) = [i- ( mckLU.mt'^^^^TX(Dcm?m-'&asai(Dcmm) / (neca 

¥»J^(^cAMP»-Basal<^»cAMP4) I ] x 100 



wistar ^M^^y h(Dmfi^^:2y^'±—i£mi^m\z^y)M'mm^^mi.. 

5 % =f-Oi^\km. 10'^ M -1'>7.'J>> 10-^ M 7'^-tl-^+)-y>^-^t^William 
's Medium E tm^X'Witmm-f^o IB^, M-mM^lQ mM HEPES, 0. IX "^vik 
ttT^WT'^^ ^r^tfKrebs-Ringer-Bicarbonate buffer (inNO (NaCl 118. KCl 
4.8. KH,P04 1.2. MgSO, 1.2. CaCl^ 3.4. HEPES 10. NaHCOj 25 ) pH 7. 4 (K 
mxikmk. KRB^JPA, Z7X:x^ >=^zL^- h-r^o ZO^Wi. NECA (N-ethy 
Icarboxamide adenosine) im^mm : 0. UM) t^mit-^^^mmzm^^ 'b 
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M) «^n-e'no. oo76:j3cki;:o. 0084-^^0 fe. 

4) ^mm&mmm'^OT. (KK-AVia Jci) (DMikm\zM-^^i^m (minife-^) 

0 a? ito b M« ^ ifj ^ b „ 

p.\^UmL. a-feJdO. 6 Mig^^^^lSSjaltc^-^-r-S. 3i'L>^gl (1500 g , 10 

^M\t^^mmmif&mm<Dm^mikmm\zM'r^%tt±mmmmx'^i^rzo 





mm 

(mg/kg) 

» 


xlOO(%) 




mmnm 




72.5±3.7 






10 


47.3±7.2 


9K 9»: 



(* * : p<o.oi vs. 
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<^{b-&4^ PH^ $ (Z) T i d <i: « V i ^ ^ T' fcC 

8- (3- y □ 7 X :=.}V) -9- (6- ^ H ^ £/-3- M U -9H-6-:/ 'J -j- ^ > 
NHa 



N 

OMe 

(1) N4-(6-^ h4^'>-3-b°'J':^JM-6-<^aD-4. 5-b° U 5 ':^>>?7$ >i^^jt 

5-7^y-4. 6->?^:7oahru^-:^X10. Og. 45.2 nunol ;^M<b5Xai3) ct^tK (1 
00 ml)-Xr$^y-;K15 ml) Jl^H^jBfCTS-Ta y-2-p<. tf' J i^XS. 
7 g. 70. 1 inmol):teJ;0:aiiim(l. 5 ml) SJHS^JbPAfc^, 3B#rB^JlP^jS^bfe. 

:ii;^c@j^#)^js®. 7K{cTj5fe#> 5ox:{cTmi£u, me^t:^*^ (6. 6 

g. 72s;) ^g:p|lfe@#:<i:LT#^c, 

'H NMR (400 MHz. DMSO-d.) dppm; 3.84 (3H. s). 6.84 (IH. d. J = 9. 6 Hz). 
7.82 (IH. s). 7.99 (IH. dd. J = 2. 8. 9.6 Hz). 8.39 (IH. d. J = 2. 8 H 
z). 8.78 (IH. s). 

(2) Nl-[4-^aD-6-[(p< h^->-3-lf U 7 ^ / 1 -5-lf U 5 -3-7 

( 1 ) xntzit-^^ (6. 6 g. 22. 9 mmol) (D t: U v> (66 mi) MWimz'^mnm 
r^TO-5'CtCTi^'fl: 3-7;b:^P^>V'fJK 9.6 ml. 79.0 mo\)^%mmi}^n 
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mm<^^mM, i^x.^^jvjL-'rMzxm^L. ^iB^b^^^ (6. 5 g. 
mi^hLxm:io 

■H NMR (400 MHz, DMSO-d«) fippm: 3.84 {3H. s), 6.84 (IH. d. J = 8. 8 Hz). 
7.47-7.54 (IH. m). 7.59-7.66 (IH. m) . 7.81-7.94 (3H. m) . 8.26 (IH. d. 
J = 2.4 Hz). 8.33 (IH. s). 9. 38{1H. s). 10.16 (IH. s). 

(3) 6-^aP-8-(3-:7;i.:ta:7x— ;i^)-9-(6-^ h4^'>-3-tf U >?JM~9H-yj 

(2) x^^fzLit-^m mg. 1. 16 moi)<D^=¥i^mtv > m mi)mmt^^ 
9-Mzx^^Lrzm. 7K(x3), mmmm7m±h'jOA7mmu2)^^uma 

(248 mg. 60%) ^M^mW t VXntz. 
'H NMR (400 MHz. DMSQ-de) appm; 3.93 (3H. s). 7.05 (IH. d. J = 8. 8 Hz). 
7.38-7.48 (3H. m). 7.50-7.56 (IH. m). 7.90 (IH. dd. J = 2. 8. 8.8 Hz). 
8. 35 (IH. d. J = 2. 8 Hz). 8. 79 (IH. s). 

(4) 8-(3-7Jl/:j-a:7x:zJl/)-9-(6-^ h^'>-3-h:'Jix;U)-9H-6-^'J:f$> 

(3) Ttf/cfb^tl (1. 0 g. 2.81 mmoDOl. 2-v^ h^->X:$'>(40 mD-jg 

7>^-77K(2o vi\)mmm^-^-h^u--y'^iz70x:izx, imrm^i^tco 
Em^^m^&itT>^:=^0A7mmii^zsmmji^jvizxf^^i.rco 

i;x5^;^x-7";^^CT^?I^L. liga^b-^i}^ (928 mg. 98%) ^^SfeE|^$:^UTt#fc:. 
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•H NMR (400 MHz. DMSO-d.) 5ppin: 3.91 (3H. s). 6.99 (IH. d. J = 8. 8 Hz). 
7.26-7.33 (2H. m). 7.34-7.38 (IH. m). 7.43-7.49 (IH. m). 7.50 (2H. br 
s). 7.81 (IH. dd. J = 2. 8. 8. 8 Hz). 8.14 (IH. s). 8.23 (IH. d. J = 2. 

8 Hz). 

5- f6-7 $ J -8- {i-y)]^:t a y X— ;l.) -9H-9-:7^ U -Jl/1 -1. 2-~y b H 0-2-^ 'J 
NHa 



F 

NH 



mm 1 Tf#fc8- (Z-yJV^uyx.:=iM -9- (6-^ h ^'>-3-t? U v^;)/) -9H-6- 
:/U:^5>(890 mg. 2.65 mmol) 02g^<b7jc^^7K^i^ (12 mDM^^^lOOt: 

^ta-fb-^tl (76.7 mg. 90%) <^rMfe@#:^LTt#^c:. 

'H NMR (400 MHz. DMSQ-d.) Sppm; 6.42 (IH. d. J = 9. 2 Hz). 7.29-7.36 (IH. 
m). 7.40-7.56 (6H. m) . 7.70 (IH. d. J = 2. 8 Hz). 8.15 (IH. s). 
^(Dit^!^(2QQ mg. 0.621 mmol) ^^iJ' y-;i/-4NJ^^/g^^x^;K10 drop 

m) ^m^mi^t Lxmtzo 

'H NMR (400 MHz. DMSO-d.) (5ppm; 6.47 (IH. d. J = 9. 6 Hz). 7.36-7.43 (IH. 
m). 7.44-7.60 (4H. m). 7.77 (IH. d. J = 2.8 Hz). 8.47 (IH. s). 

m/e (ESI) :323 (MHi. 
I»J3 

5-[8- (3-7>>l/^a7xx;U)-6-(^^JV7$ 7 ) -9H-9-:^'J xJUl -1. 2->?b Hp 
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NHMe HCl 

J ^ N = 

I r 

N "^N — ■■ 
— F 
NH 

O 

'H NMR (400 MHz. DMSO-d.) 6ppm; 3. 10 (3H. br s). 6.47 (IH. d. J = 9. 2 H 
z) . 7. 34-7. 42 (IH. m) , 7. 42-7. 60 (4H. m) . 7. 76 (IH. d. J = 2. 8 Hz) . 8. 
41 (IH. s). 

MS m/e (ESI) :337 (MHi. 

5-[6-(vp^^;i/7$ y)-8- (3-7;i/:^a:7 3:-;M -9H-9-7^Uii;P]-l. 2-i^h K 

P-2-b:'J>^/>-J^^m 

NMez HCl 

M<^''\^N , — ^. 

I ' 
N ~N — 

=, F 

NH 

\\ 

O 

•H NMR (400 MHz. DMSO-d.) appm; 3.56 (6H. br s). 6.46 (IH. d. J = 9. 2 H 
z). 7.32-7.39 (IH. m). 7.42-7. 57 (4H. m). 7.75 (IH. d. J =2. 8 Hz). 8. 
32 (IH. s). 

MS m/e (ESI) : 351 (MHi. 

5- [6-T$ y-8-(3--7;l/^n7x-;M-9H-9-:/Ur:;U1-l-p<^;i/-l. K 
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□-2-ti u J y^m^ 

NHa HCl 

r r 

NMe 

O 

mMm2<Di- [6-75 y-8- (Z-y )V:i-uy -9H-9-yj -1. 2-:^t 

Ka-2-k°U>'/>(l. 0 g. 3. 10 moX) (OK'^-J )^^)Vi^)Vh.7 ^ K (10 mUM 
®?^{;:N. N-vp^5^;p3^>»UAT5 H >^>^5^;i/7-fei5'-;K0. 5 ml. 3.76 mmol) ^ 

v^5^;PT-feiS'-;K0. 5 mi. 3. 76 mmol) ^iiJDL, ^ {cl. 5BtrBm^U;^Co 
SJi&?S^5Jc}^U> 0-6t:{CT 60-703; i\^m\t-)- h 'J -^A (136 mg. 3. 40 mmol) ^JJD 
A, mJ^b^do 30^^, 3— H;><^X0. 29 ml. 4. 66 mmol) <&fgTb. ^^\Z 

m.w\ytc. 2o^m. ^7>^-7'7K(io ml) <^:ipA, ^^^{cTiti^byt, imrk 

S^S^^X5^;i/ {x4) tCTJfttbU/c^, -^tJ-tir/c IN 7Ki^^b± h U -^AtK 
(xl) fe<tt;^ISfP^<l:7>^-'^A7K^?^ (xl) fCT^^^b, M7J<^5{£®f:^ h 'J 

i^igx^^u-v'x^^wx— T-jPtcT^^afku^cM, ia?^i^^ii;ix. i?x^;i/x— 

T-;Ut3T^i^b, ^le-fb-g-i^ (697 mg. 60X) S:Mfill^*:«i:UT#yt. 

•H NMR (400 MHz. DMSO-d.) 5ppm: 3.46 (3H. s). 6.52 (IH. d. J = 9. 2 Hz). 

7.36-7.43 (IH. ra). 7.44-7.60 (4H. m). 8.15 (IH. d. J = 2. 8 Hz). 8.42 

(IH. s). 

MS m/e (ESI) :337 (MH*). 

5- [6- {j^ ^J1^7 $ 7 ) -8- (3-7 □ 7 xx;U) -9H-9-:/ ' J -1-^ 5^ jU- 1. 
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NMeg HCl 

\ II . 

=, F 
NMe 

O 

^WS^ 4 05- [6- (i^^^JUT S / ) -8- {d-yjV:tnyji-M -QH-Q-T'U — 

HD-2-lf' Jv'y >i^m:^(130 mg. 0.336 nunol) ®N. N-v'p^5^;l' 
7^;UA7SH(3 mDM^r^fc, ^*#H^T. 0-6t:{'T60-70a; 7Km^b± h U 
'^A(28mg. 0.700 mmol)S:ia;^Jtl^b;/5:o IBtF^m a-H/^>(23Ml. 0.3 
69 mmol) ^MTUjtj^Lfco 305^-^, 60-70!« 7}<.mit± h ^) ill mg. 0.425 
nunoDSr, $ e>{C30:JJ-^, 3- F^;$'>(23At 1. 0. 369 mmol) SrjiiPb. Jgi^b 
Tzo 30^^. SJ5rNiee^tSfP^<b7>^:-'^A7j<^|^43J;U^@^^X5^;HCTf&ll? 
b^c. *^@^IS?P:fe{bT>^n':7A7K^?«(xI) lCTi5fe#Ufc^> INJ^^ (xl) 

;i/x— T-;i/{cT^i^b, ^I2^k^!^(90 mg. m) ^m^mi^^Lxmtio 

'H NMR (400 MHz. DMSO-d.) 6 ppm; 3.46 {3H. s). 3.56 (6H. s). 6.51 (IH. d. 
J = 9. 6 Hz). 7.33-7.39 (IH. m). 7.46-7.56 (4H. m). 8.14 (IH. d. J = 2. 
4 Hz). 8.31 (IH. s). 

MS m/e (ESI) :365 (MHi. 

8- (3- 7 □ 7 X X JU) -2- g - K -9- (6- ^ h 4^ '>-3- 'J S^JU) -9H-6- :/ U :j- 
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NH2 
I 

— r F 
N 

OMe 

Nl-(4. e-v'^oo-S-— HD-2-h°U 5>^— hT^ K (100 g. 0. 40 mo 
1) ia^U'7^--^y^}V[m g, wet) ^P^i5'y-;K1. 5 L){cM^b;^c^. 7K 

g^^x5^;KcT^jfe#b. ^^iB-fb^^i (44. 6 g. %\%)^n^m^t.\^xnt:L. 

'H NMR (400 MHz. DMSO-d.) 5ppm: 2.05 (3H. s). 5.78 (2H. s), 10.53 (lH.s). 

( 2 ) N4- (6->^ l-4^->-3-tf U -J)V) -6-ii7 p D-2. 4. 5-bf U $ -:;^> hU T 5 > 

( 1 ) T^nniit^m (lO. Og. 45. 2 mmol) cD7J< (200 ml) -Xi$7 y (30 ml) M 
MH^ia{CT5-7 5y-2-^ h=^^>'t:'J>'>(12. 4 g. 99.9 mmol) :fe<fcrJ^^ig:^ 

m (3. 0 ml) ^mA-mxtz.'^. 3. 5^rB^ip^aditu;to *i[?^^> m^mfkA^Mi- v 

^IB-fb^i^ (9. 25 g. 6631) ^m^^^^t: LT#fco 

•H NMR (400 MHz. DMSO-d.) appm: 3.83 (3H. s). 4.16 (2H. br s). 5.89 (2H. 
br s). 6.78 (la d. J = 9. 0 Hz). 8.00 (IH. dd. J = 2. 6. 9.0 Hz). 8.36 
(IH. s). 8. 56 (IH. d. J = 2. 6 Hz). 

(3) 6-^np-8-(3-7JI/^a7jix;l/)-9-(6-^ N^->-3-lf U vJU)-9H-2-:/ 

(2) ir^fc^b^Jl^ (6. 0 g. 19.4 mfflol)(D;^:$'y-;K60 ml) MifillC^iaic 
XZ-y )V^u^yXT F (3. 0 g. 24. 2 mmol) ii^XSmm (1. 8 ml) ^m'A 

(iii)(Dx^y-jK3o ]Si\)mm.^mxt:i'^. z. mmmm^\^tz.o k 
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mm.^^^^^Ltz. m^^{}^m(DJ^i$' y-Mzxmmiy. mm<^^m^. x^y 
-;u(cT^#b. siH^b-^^i^ (5. 2 g. n%)^n^mi!^tuxmrzo 

'H NMR (400 MHz, DMSO-d.) fippm; 3.91 (3H. .s). 7.00 (IH. d. J = 8. 8 Hz). 
7.09 {2H. br s). 7.27-7.35 (3H. m). 7.42-7.48 (IH. m). 7.83 (IH. dd. 
J = 2. 6. 8. 8 Hz). 8. 30 (IH. d. J = 2. 6 Hz). 

(4) 6-^aP-8-(3-7;i/:^a:7 3c-;i/)-2-g-H-9-(6->^ h4^->-3-h! US^ 

)l) -9H-yU > 

(3) Tl#^c^b^i^07" h ^ t: H P 7 ^ X80 ml) J^j^tc^iStlCT. B^itm 
(I) (2. 1 g. 11.0 mmol), >?a— F^r57>(4. 4 ml. U. b mo\) ^UMmM-i 

y75;K4.4mi. 32. 8 mmol) <^HM:;^JjpA;^^. iox:\zT2mmmi^vrzo tk}^ 

i^mit^m (2. 98 g. 57a;) LT#^Co 

'H NMR (400 MHz. DMSO-d«) 6ppm: 3.94 (3H. s). 7.06 (IH. d. J = 8.8 Hz). 
7.34-7.44 (3H. m) . 7.48-7.55 (IH. m). 7.88 (IH. dd. J = 2. 8. 8. 8 Hz) . 
8. 34 (IH. d. J = 2. 8 Hz). 

(5) 8-(3-T;W:^a:7ji-Jl/)-2-3-H-9-(6-^ N^^->-3-bf 'J -9H-6-:/ 

(4) -e#/S:{b^#l (2. 98 g. 61.9 mmol) ©1. 2-v?^ K4^->x^>(60 mD-M 

7>^:xT7K(3o mi)m'mm^:t-h^u-yf^iz7Qx:izx. mmw^wi^tzo 

^ y-MZXik^L. ^SB^b^i^ (2. 69 g. 94%) ^M^m^ti^xmco 

•H NMR (400 MHz. DMSO-d.) d.ppm: 3.92 (3H. s)\ 7.00 (IH. d. J = 9. GHz). 

7.24-7.35 (3H. m). 7.42-7.49 (IH. m). 7.81 (IH. dd. J = 2. 6. 9.0 Hz). 

7. 92 (2H. br s). 8. 25 (IH. d. J = 2. 6 Hz). 
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5- [6-7 H y -2-:/n^-8- (2-yJl:t □ y -9H-9-y U -l. h K 

NH2 



F 

NH 



nmm ? (DW^^m (lOO mg. O. 2I6 mmol) <7)ig^<b7K^^7Ki§;^ (2 ml) 

'H NMR (400 MHz. DMSO-de) dppm; 6.45 (IH. d. J = 9. 6 Hz). 7.30-7.38 (IH. 
m). 7.38-7.46 (2H. m). 7.46-7. 66 (2a m). 7.73 (IH. d. J = 2. 8' Hz). 8. 
01 {2H. br s). 

5- [6-7 5 y -8- (Z-y}V^u-y x.:=.)\A ~2-:/P^^->-9H-9->^'J -1. 

NHa HCl 
' N 



O ^N N 



F 

NH 



:M-U'^A(30 mg. 1.30 mmol) C»l-:/D/iy-;K3 ml) ^^ii^tCQO'CtCT. 
'!) 8 <^){b-&4^ (82 mg. 0.204 moX) ^iXiXtc^. Anfm^M^\^tzo Wl^'ik. 

^mimt7y=t-0A7mm. (xi) \zx\m'urzi$:. h u ^i^\zx 
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■H NMR (400 MHz. DMSO-d-) <5ppm: 6.45 (IH. d. J = 9. 6 Hz). 7.30-7.38 (IE 

m). 7. 38-7.46 (2H. m). 7.46-7.66 (2H. m). 7.73 (IH. d. J = 2. 8 Hz). 8. 
01 (2a br s). 
MS m/e (ESI) :381 (MHi. 

mmm i o 

8- (3-:7;v:^a :7x -9- (6-^ h^->-3-br U i^M -2- (l-^>^ii;i/) -9H-6 

NH2 
I 



1 r 



N 



OMe 

mm 7 (Dit-^m {200 m. O. 433inmol). 3 '^'fl:^ (I) (8 mg, 42. Ojiimol), 
>?^ODt*X(l-U>'x::i;W3l^;^:7^»/1^>?OA(II) (30 mg. 42. 7MDiol):fe 
^m-^>^> (60 mg. 0. 880 mmol) m, N-v^;<^;U>J^;VAT5 H (3 ml) MM 
mzmmmm^T. ^iatCThUx^^jl/T^XO. 2 mK 1.43 imol)<lr7^TU, 

^f?Lfc. W^g&i8T>^:-77K-ISftlJ£<kT>^— -^ATK^iSd:!) (xl), 

x-T^jutcT^^u. ^iBib-^i^ (148 mg, m) ^mm^wo^ti^xntz, 

■H NMR (400 MHz. DMSO-d.) fippm; 0.97 {3H. t. J = 7. 2 Hz). 1.53 (2H. sex, 
J = 7. 2 Hz), 2.35 (2H. t, J = 7. 2 Hz), 3.92 (3H. s). 7.01 (IH. d. J = 
8. 8 Hz). 7.26-7.38 {3H. m) . 7.42-7.49 (IH. m). 7.61 (2H. br s). 7.80 
(IH, dd. J = 2. 8. 8.8 Hz). 8.24 (IH. d. J = 2. 8 Hz). 
iJl 1 

8- (3- 7 □ 7 X -9- (6- ^ h 4^ v-3- h° U 'J )l) -9.-^ >^;t/-9H-6-y .U 
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I N 



N 

OMe 

mm I 0 (Dittti^ U21 mg, 0. 316 nunol) ©^^y— ;K20 mD^^SlclOX 
:^lfi{b^ife (122 mg. 95!li) ^1s§fe@#:i:bT#fc. 

'H NMR (400 MHz. CDC1») (5ppm; 0.88 Oa t, J = 7. 2 Hz). 1.27-1.40 (4H. 
m) . 1. 70-1. 83 (2H. m) . 2. 75 (2H. t. J = 7. 6 Hz) . 3. 98 (3H. s) . 5. 87 (2 
H. br s). 6.85 (IH. d. J = 8. 8 Hz). 7.06-7.12 (IH. i). 7.19-7.34 (3H. 
n). 7.53 (IE dd. J = 2. 8. 8.8 Hz). 8. 13 (IE d. J = 2. 8 Hz). 

nmm 1 2 

S- f6-7 S y -8- (3-7 Jl>;^ □ "7 :ii -9- (6->^ h^^S^-S-lf 'J v^Jl/) -2-^>^ 
Jl^-9H-9-yj =.)U -1. 2-y b K D-a-tf U >Jt^i^ 

NHz HCl 

NH 



■MM 1 1 Tf#fc8- (3-7;i/:t □ 7 x-;W -9- (6-p^ v-3-t! U -2- 

'H NMR (400 MHz. DMSO-d.) appm: 0.86 (3H. t. J = 7. 2 Hz). 1. 25-1.37 (4H. 
m). 1.65-1.77 (2H. m). 2.80 (2H. t. J = 7. 6 Hz). 6.47 (IH. d. J = 9. 6 
Hz). 7.36-7. 37 (3H. m). 7.51 (IH. dd. J = 2. 8. 9. 6 Hz). 7.53-7.60 (IH. 
m). 7.76 (IH. d. J = 2. 8 Hz). 
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MS m/e (ESI) :393 (MHi. 

mmm 1 3 

N- f8- (3'y)l^-tuyji-j],) -9- (2-ya tiz:;i/) -9H-6-yj -N. N->?^^JU 



1) N4-(2->^°D^:^;i.)-6-^:7DP-4. 5-tf U $ ':^>>^7$ X^-^bK 
^fe«S^B«^tE^k-&Jfe (4. 8g. 54a;) ^l:#fco 

'H NMR (400MHz. CDCh) 6ppra: 2.26 (IH. t. J=2. 4Hz). 3.40 (2H. br s). 4. 
28 (2H. d. J=2. 4Hz). 4.98 (IH. br s). 8.10 (IH. s). 

2) 6-^PP-8-(3-7;i^:^P7j:X;i/)-9-(2-7°ab:X>lW)-9H-yj > 

1 ) -cm^ntcm- (2-yp^x;M -6-^ u p-4. 5-t: u s >>>i^T3.yi:^i\: 

3 ) N- [8- {Z-y)l^ a 7 3ix;i/) -9- (2-^ p fcfx;i/) -BH-e-yj —M -N. N-fx 
6-^ p p-8- (3-:7;u^p 7 xx;u) -9- (2-7°p ex;i/) -9H-yj >150mg<h 4 

m 

-"TJW^r^mmL. N- [8- (3-:7 JU:t P 7 iX^U) -9- (2-yP ex;U) -9H-6-y 




57 



wo 01/02400 



PCT/JP00/043S8 



1 J =.M -N. N- V / 5^;i/7 ^ > ^mzo 5 Mlgm7Kit?« Iffll ^*{b^!^<^^ iS' ^ - 

■H NMR (400 MHz. DMSQ-d.) Sppm; 3.47 (IH. t. /=2. 4Hz). 3.56 (6H. brs). 

5.16 (2H. d. y=2.4Hz) 7.45-7.47 (IH. m). 7. 63-7.69 (IH. m). 7.72-7.78 
{2H. m). 8.39 (IH, s). 
MS m/e (ESI) :296 (MHi. 

mmm 14 

8- (3-^ n 7 ji- JU) -9- (2-:/o bf:^;i/) -6-7" h 7 b k n-lH-l-hf □ U 



'H NMR (400 MHz. DMSO-d .) 6 ppm ; 1.93-2.10 (4H. m). 3.51 (IH. t. J=2. 4H 
z). 3.66-3.81 (2H. m). 4.15-4.30 (2H. m). 5.20 (2H. d, J=2.4Hz). 7.42- 
7.49 (IH. m). 7.63-7.69 (IH. m) . 7.73-7.78 (2H. m). 8.44 .(IH. s). 
MS m/e (ESI) :322 (MHi. 

^mm 1 5 

N->-^ □ h°;WN- [8- {Z-y}\^-^nyji-)[.) -9- (2--/ a -9H-6-^U 




NH HCI 
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'H NMR (400 MHz. DMSO-d*) appm; 0.74-0.89 (2H. m). 0.89-0.94 (2H. m). 2. 

80-2.97 (IH. m). 3.46 (IH. t. J=2. OHz). 5.15 (2H. d. J=2. OHz). 7.46-7. 
50 (IH. m). 7.65-7.76 (3H.iii). 8.54 (IH. s). 
MS m/e (ESI) :308 (Affl*). 

mmm 1 6 

8- (3- y)V:tuy x -9- (2-y □ h° — JU) -9H-6- >^ U > 7 $ >ij^Bgit 
NH2 HCI 



'H NMR (400 MHz. DMSO-de) Sppm: 3.52 (IH. t. J = 2. 4). 5.16 (2H. d. J 
= 2.4). 7.47-7.51 (m m). 7.66-7.77 (3H. m). 8.45 (IH. s). 

MS m/e (ESI) : 267. 92 (MH+) 
^iS^^il 1 7 

9-7 'j;u-8- (3-:7;i/^a7 3:^;i/) -9H-6-:/u >y3.>mmm 

NH2 HCI 



y □/N°:^i;u7 5 xDRio 0 ic7 'J ;L'7 ^ >^ffl i/iTHM^i) 1 3 tmmizmm 

hum (400 MHz. DMS0-d6) <5ppni: 4.83 (IH. dd. J =0.91. 17.2). 4. 95 (2H. 
nO. 5.16 (IH. dd. J = 0. 91. 10.4). 7.45-7.47 (IH. m). 7.61-7.65 (3H. 
m). 8.48 (IH. s). 

MS m/e (ESI) :269. 91 (MH+) 

^mm 1 8 




F 
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9- (2-:/5^^ JW) -8- (Z-yjv^uy^L n;M -9H-6 — zfU±B. >mmm. 

NH2 HCI 



1) 2-y^^;u^^>;^;i//j^T-- h 

2) l-ya^-2--7^^> 

&^^VX^n^?!^^m (137g. 54!«) ^mco 

3) N.N->?^Jl/$>)l/-2-y^> 
l-yD^:-2-y5">137g(Di^^5^;P*c;UA7^ Kl. 3L^?^{37k<^T>'3iN;i.5 

Tco K^^m'^mz^h^\i\^uy^>^m.u\zxmpi. n^nr^immwi^m.}^ 




F 
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4) i-y'^y-x-T s.ymmM 

^ (26g. 40!«) S:#7to 

■H NMR (400 MHz, DMSO-d.) a ppm; 1.85 (3H. t. J=2. 6Hz). 3.63 (2H. q. 5H 
z). 8.47 (2H. bs). 

5 ) Nl- [4-^7 P a-6- (2-y g b°x;P7 $ y ) -5-H U ^ >^x;i/1 -3-7;i/:^a^> 

N4-(2-yDbfx;W-6-i7DD-4. 5-triJ S>'>>?T5 >48. Smrno 1 © tT U > 5 

i^i&^^OTmT> o*c-ei 5^m«ibfc^, ^^ax-^etcs o^^r^mj^Lfco 

#e>n}feJ^rH^ v^x5^;i/x— T-;UT^^Jt5iLTdfeS^B^, Nl- [4-^7 n n-6- (2 

-yat!x;i'y^y)-5-t!U 5v^x;i/]-3-7;i/::*-P^>X7S K5. 64g$r#:^Cc 
•H NMR (400 MHz. DMSO-d.) 6 ppm; 3.07 (IH. t. J=2.4Hz). 4.12-4.14 (2H. 
m). 7. 45-7.50 (IH. m). 7.58-7.63 (IH. m). 7.80-7.87 (2H. m). 8.05-8.08 
(IH. m). 8.34 (IH. s). 

'^\Z. Nl- [A-Cf n 0-6- (2-7'D tfx;i/7 ^ y ) -5- f 'J 5 i^xjW] -3-7Jl/:t a 
^>X75 K5. 64g<h:^=^r'>J^<bU>56ml©i!i^fKS: 1 2 0 X:T' 7 BtPB^jt^b 

?#e)nfc/^^H^>'x5^;Ux-^;UTi5t^»M^LTiit^fe#^^B6-i7 □ n-s- (3-7 

;U:ta7xx;l.)-9-(2-yntfx;U)-9H-yj> (2. 08g. 35%) ^ntto 
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•H NMR (400 MHz. DMSO-d.) dppm: 3.56 (IH. t. J=2. 6Hz). 3.40 (2H. d. J=2. 

4Hz ). 7.53-7.58 (IH, m) . 7.71-7.76 (IH. m). 7.82-7.87 (IH. m). 8.89 
(IH. s). 

MS m/e (ESI) : 287 (MH*). 
#?i{Ccb 0 J^i?:^'fkUT9- (2-^5^ -;W -8- {3-yJl:t P :7 -9H-6yU 

'H NMR (400 MHz. DMSO-d.) dppm: 1.75 (3H. bis). 5.05 (2H. d. J=2. OHz). 
,7.41-7.50 (IH. m). 7.65-7.91 {5H, m). 8.29 (IH. s) . 
MS m/e (ESI) : 282 (MH^). 
HJS^sj 1 9 

5- [6-T 5 y-8- {Z-y)V:tuyjL~)l) -2- (3-b H □^->-3-^^;i/-l-y^- 
JU)-9H-9--7°U-;i.]-l. 2-zy}i Ka-2-t:'J >^y >ife^m 



1) 2-(7'J;U:j-=^^-»-5-^ Hati'J>?> 

T'JJUTJl-n-JKS. 6 g. 148 mmol) cDN. N-i^^5^;l'*:;i/AT^ H.(100 ml) 
^i^lwTKi^, m.mnmn.ys 60-70% 7K^it::J-KU'>'A(3. O g. 75.0 moD^M 
A, m*^L/ic ^?S7&«*S<7^j:c»fcCl<i:*«S^.U/t^. 2-yn^-5-- h P kf >J 
XIO. 3g. 50. 7 mmol) ^JDA. •^<D^^20:$3^FBllti^L/co ^mm^mumt 

iS?Pi&<k7>^zi'>A7KJg?S(x3) iZTm^Lfcm. ^S7J<^^KSt:^ h 'J ':7At;iTf£ 

'H NWR (400 MHz. DMSO-d.) 6 ppm: 4.96 (2H. dt. J = 1. 6. 5.6 Hz). 5.29 (i 
H. dQ. J = 1.6. 10.4 Hz). 5.41 (IH, do. J = 1.6. 17.2 Hz). 6.03-6.14 




o 
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(IH. m). 7.08 (IH. d. J = 9. 2 Hz). 8.50 (IH. dd. J = 2. 8. 9.2 Hz). 9.0 
8 (IH. d. J = 2. 8 Hz). 

2) 6-(7U;U:j-4^'»-3-tfU ':^':)-$> 

1) <?D^k-&i^©a^fi3ci^ (9. 9 g. 50. 7 nunol) (DX^y-;K200 inl)-7K(100 m 

i)-@^^{io m\) mmmizM^m^ (2Q g. 306 miDoi) s:ii>«^ojnA> ^o^mm. 

•H NMR (400 MHz. DMSO-d.) 6 ppm: 4.64 (2H. dt. J = 1.6. 5. 2 Hz). 4.75 (2 
H. br s). 5.18 (IH. da. J = 1. 6. 10.4 Hz). 5.32 (IH. dq. J = 1.6. 17.2 
Hz). 5.97-6.08 (la m). 6.57 (IH. d. J = 8. 8 Hz). 7.01 (IH. dd. J = 2. 
8. 8. 8 Hz) . 7. 48 (IH. d. J = 2. 8 Hz) . 

3) 5-f6-TS J-Z-iZ-yJl^uypL-JD-l-ii-h: Ha^'>-3-^5^Jl/-l-y^ 
-JM-9H-9-'7°'J::iJl/1-l. 2-i^\i H a-2-H U >i^lgi^ 

if^i^i^Qm. 0.202 mmol) <^>x^/— ;K10 ml)-7K(2 mD^^ldlOX-^TK 
yl^>''^A-:ti-^>(10 mg):teJ:(LN'p-h;i/X>7.;i/*:>^— 7Kfo^{12 mg. 0. 
063 mmoD^iOAfc^, Mil^^itbfco 30^^-^, p- h;UX>x;W7^>^-7KfP#J 
(110 mg. 0. 578 mmol). $e>{cl. 5BtBg^, 10!«^7K/1^>^'^A-;t»-Jl^>(10 mg) 
i3.tu;p-hJi/X>7.;i/Jl^>^— TKfPtidOO mg. 0. 526 mmol) ^iiJDb, $e>tc3 

7mm{x\)izxmtii\^rz'i^^ 7\^m^^ n^mzx^mi^tzo 7Kiii£:g^^x5^;Kx 

;U-5Nm^{3 drops) fc^g^b, Mb/i. iS' 7 -;U-g^®EX5^;i/-:/X 

^^jux-T^jUfiTJlgB^B^bb/im. mmm^M. >^x-5^;i'X— 7";i/{cTi5ttf>b> 

!^IB'(k^#l27 (18 mg. 20X) ^^M^mi^ii LT#fc. 
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'H NMR (400 MHz. DMSO-d.) Sppm: 1.45 (6H. s). 6.46 (IH. d. J = 9. 6 Hz). 

7.31-7.38 (IH. m). 7.40-7.47 {2H. m). 7.47-7.56 (2a m). 7.73 (IH. d. 

J = 2. 8 Hz) . 
MS m/e (ESI) : 405 (MH*) . 

mmm 2 0 

1- 12- f9-T U ;i/-6-T 5 y -8- {2-y)V^ u 7 X - ;M -9H-2-yj -M-\-Ji^- 



1 ) 1- 12- [9-7 U JV-Q-^ g 0-8- (3-7;l/:t g 7 -9H-2-7'U -1-X 

^:=.M uzf^y — 
9-7'J;W-6-:^gD8-(3-7;U:i-n:7x— ;l')-2-3— H-9H-yj X50. 0 g. 1 

20.6inmol), B-\\M(\) (1.1 & 22 mmol) . v';^ D □ H7. ( h U 7xn;P3jNX 
7^ »/1^>^':'iA (II) (4.2g. 22 mmol)*5«fcD?l-(l-X5^-;V)-l->^g 

(12. 7 g. 132 mmoDcD^^h^h Hg:7^>( 500 mUM^i^lc^ 
^#H^T, ^j®{wThUX^;i'T^>(25. 2 mK 343 minol) ^rSTL> 2B#Pb1 

^c. WmP$:ia?Pi&^k7>^X':7A7K^I^{xl), fiafn:ft:^7K (xl) {CT^t^b^S: 

iSU, -:^X5^;WX— 7^;i/{CT^#L, I^IB^b^i^ (45. Og. 98 iK) 

'H NMR (400 MHz. CDCh) appro; 1.85-2.00 (2H. m) . 2.32-2.42 (2H. m). 2.6 
2-2.70 (2H. m). 5.00 (IH. d. J = 15. OHz). 4.95-5.05 (2H. m). 5.32 (IH.. 
d. J= 10.4 Hz), 6.00-6.10 (2H. m). 7.24-7.35 (lH.in). 7.50-7.65 (3H.iii). 

2 ) 1-12- 19-7 u ;u-6-T $ 7 -8- (3- 7 g :? X x;i/) -■qH-2-y J x;M - 1 -x 
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1- 12- [9-T U ;U-6-i5' □ D-8- (3-7;p3f □ 7xn;i/) -9H-2-yu -1-X5^ 
-;H-l->i^Dy^y~;K45 g. lie.S mol) 2-:^;^ h:^->x^>(900 m 

^mM. 'jjL^)v:i.-'T)v\zxmw\^. mv^^t-^moy ^) —w (3i. 3g. 98x) 

ntzo iR^64!i:p 

■H NMR (400 MHz. DMSO-d.) 6ppni; 1.72-1. 83 (2H. m). 2.18-2.24 (2H. m). 2. 
33-2.40 (2H. m). 4.76 (IH. d. J= 17. 2 Hz). 4.86-4.92 (2H. m), 5.14 (IH. 
d. J= 10.4 Hz). 5. 95-6. 05 {2H, m), 7.38-7.42 (lH.in). 7.58-7.65 (3a m). 
MS m/e (ESI) : 364. 01 W. 
^iS^si 2 1 

5- f6-T$ y-8- (2-'7U ;M-9/f-9-yj-;l/l-l-p^^;l-l. 2-':^^ Ko-2-tf Ui^ 
NHa HCl 

I 

I, L^'J 

NMe 

' i 

o 

mmm i<d(i). o) . (4) -^n^mm 2 iw]tig<D:^?i -tr^^jc b/^s- [6-t s y - 

8-(2->'U;U)-9H-9-yjxjH-l. 2-:/t KP-2-eU S^y X400 mg. 1.36 mmo 
l)<^p^^y-;K8 ^\) W^WL\z-)' h ^) 0 2^ ^ l-=^r'>hM150 mg. 2.78 mmol) 
mX.^^mnmn.'Ts ^r^icxm^Ufc. IS^^-t^, 3-F;^^>(0. 26 mi. 4. 18 
mmo 1) ^ Jo A. ■^ib\z\kmm'k¥^\.tc, S^Si&^a^^U, Ji$$:vU;t>y;i';^J 
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^A^DT h^^y^ -mmmm : ^=¥-^>. ^4^-y->-i^i?x^;u=40:K 20: 

mhtzo ?l$^p^^y-;i^-g^^x5^;i/--:/x^;i.x-5^;i/{cT^B^B'fbbfc^, 

SJgJ^^it^. v'X^^JUX-T^JUCTiJfe^L, ^tB^b^^I (270 mg. SSSK) ^^li 

'H NMR (400 MHz. DMSO-dg) 5 ppm; 3.50 (3H. s). 6.58 (IH. d. J = 9. 8 Hz). 
6.68 (IH. dd. J = 1. 6. 3.6 Hz), 6.74 (IH, d. J = 3. 6 Hz). 7.60 (IH. d 
d. J = 3. 2. 9.8 Hz). 7.96 (IH. d. J = 1. 6 Hz). 8.24 (IH. d. J = 3. 2 H 
z), 8.41 (IH. s) : MS m/e (ESI) 309 (MH*). 

^mm 2 2 

5- f6-7S y-8- (2-5^xx;i/) -m-^-Zf^J-M-l-^^Jl-l. 2-i>\i Hn-2-tf U 
NH2 HCl 

NMe 
O 

^mm 1 o (2) , (3) , (4) Runmm 2,21 tmm<Dy5mT'^^\^rz.o 

'H NMR (400 MHz. DMSO-de) & ppm: 3.51 (3H. s). 6.61 (IH. d. J = 9. 6 Hz). 

7.19 (IH. dd. J = 3. 8. 5.0 Hz). 7.41 (IH. dd. J = 1. 4. 3.8 Hz). 7.62 
(IH. dd. J = 2. 8. 9. 6 Hz). 7.83 (IH. dd. J = 1.4, 5.0 Hz). 8.30 (IH. d. 

J = 2. 8 Hz). 8.45 (IH. s) : MS ni/e (ESI) 325 iM). 

mmm 2 3 

5- [6-T ^ y-8- {Z-y)V-tuy:sL-M -9H-9-:/'J A-V:^^)V-\. l-'J 



66 



wo 01/02400 PCT/JP00/043S8 



N 

I., 

N 



NH2 HCl 

I 



N 



Me — NMe 



'H NMR (400 MHz. DMSG-ds) 5 ppm; 3.42 (3H. s). 6.46 (IH. s). 7.38-7.60 
(4H. m). 8.13 (IH. s). 8.42 (IH. s) : MS m/e (ESI) 351 (MH*). 

mmm 2 4 

5- f6-7 a y -8- uyjL - ;M -2->^ ^;u-9H-9-y J :^>>M -i-^ 1. 

NHg HCl 

J N = 



T r 



Me N N — 

NMe 



2, 2 1 ^[ffi*llo:&?£T^fiKLfeo 

'H NMR (400 MHz. DMSG-ds) & ppm: 2.54 (3H. s). 3.43 (3H. s). 6.51 (IH. 
d. J = 10. OHz). 7.35-7.41 (IH, m). 7.44-7.57 (4H. m). 8.11 (IH. d. J 
= 2. 8 Hz) : MS m/e (ESI) 351 (MH*). 

mmm 2 5 

5-[6-7g y-8-(3-7;i/:tP7 3::n;i/) -9H-9-yj riJUl -1-X^;U-1. 2-vh H 



N 



NHg HCl 

' ...N 



N — 
= F 
NEt 
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M2 1 tmmo):^mx'^i^vrzo 

'H NMR (400 MHz. DMSO-dj) 6 ppm: 1.15 (3H. t. J = 7. 2 Hz). 3.89 (2H. q. 
J = 7. 2 Hz). 6.53 (IH. d. J = 9. 6 Hz). 7.38-7.43 (IH. m). 7.45-7.49 
(2H. m). 7.53 (IH. dd. J = 2.8. 9.6 Hz). 7.54-7.60 (IH. m). 8.10 (IH. 
d. J = 2. 8 Hz), 8.49 (IH. s) ; MS m/e (ESI) 351 (MH'). 
mt^m 2 6 

5- 16- (->^ n^D b°;U7$ y ) -8- ii-y }l:^ay :r.z:.M -9H-9-^U -1-^ 



NH 

N N 



NMe 



'H NMR (400 MHz. DMSO-de) 5 ppm; 0.62-0.67 (2H. m) . 0.72-0.80 (2H. m). 
2.94-3.20 (IH. br). 3.43 (3H. s). 8.46 (IH. d. J = 9. 6 Hz). 7.28-7.34 
(IH. m). 7.41-7.53 (4H. m). 8.09 (IH. d. J = 2. 8 Hz). 8.11-8.28 (IH. b 
r). 8.24 (IH. br s) : MS m/e (ESI) 377 (MH*). 

Mmm 2 7 

5- f6-7S y-8- (3-7;i^:^a :7x:^Jl/)-9H-9- >^'J -1- (2-h H D^^S^X^^ 

;u)-i. 2-::^h HD-2-ti°'J>^y > 

NHa 

^. J .. .N 

I 

N^N — 



N 



F 

—OH 



O 

;wi2 1 tmrmysmx-^j^i^tz 
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'H NMR (400 MHz. DMSQ-dg) 5 ppm: 3.58 (2H. q. J = 5. 2 Hz). 3.93 (2H. t. 
J = 5. 2 Hz). 4.86 (IH. t. J = 5. 2 Hz). 6.49 (IH. d. J = 9. 6 Hz). 7.29 
-7.36 (IH. m). 7.42-7.54 (6H. m). 7.94 (IH. d. J = 2.8 Hz). 8.15 (IH. 
s) ; MS in/e (ESI) 367 (MH*). 

mmm 2 s 

5- f6-T a y -8- (3- y g 7 Ji ZDl) -9H-9-yj - 1-^ > z^Jl-l. l-V h 

KP-2-tfUi^y > 
NH2 



F 

N— 



»J2 l<Ji|Wia®;&^£T'-&fi£U^Co 
'H NMR (400 MHz. DMSO-de) S PPm: 5.04 (2H. s). 6.57 (la d. J = 9. 6 Hz). 
7.06-7.13 (2H. m). 7.26-7.44 (6H. m). 7.45-7.53 (3H. m) . 7.63 (IH. dd. 
J = 3. 2. 9. 6 Hz). 8. 13 (IH. d. J = 3. 2 Hz). 8. 16 (IH. s) : MS m/e (ES 
I) 413 (MH^). 

m.m% 2 9 

l-7'JJl/-5-[6-7$ y-8- {l-y )V^U-7 :z.-)]A -9H-9-^'J -1. 2->^b K 

□ -2-tf' J ~JJ > 
NH2 



N 



-N 



F 

N— 



mm 2 1 iinm.(7>iom-v^jiSL\^rz.. 

'H NMR (400 MHz. DMSO-de) 6 ppm; 4.49 (2H. d. J = 5. 2 Hz). 4.90 (IH. d. 
J = 16.8 Hz). 5. 10 (IH. d. J = 10. 4 Hz). 5.88 (IH. ddd. J = 5. 2. 10.4. 
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16.8 Hz). 6.54 (IH. d. J = 9. 6 Hz). 7.30-7.35 (IH. m). 7.41-7.53 (5H. 
m). 7.45-7.53 (3H. m). 7.56 (IH. dd. J = 3. 2. 9.6 Hz). 7.93 (IH. d. J 
= 3.2 Hz). 8. 16 (IH. s) ; MS m/e (ESI) 363 (MH*). 

mmm s o 

2- [5- f6-T$ y-8- (2-y U Jl) -9H-9-y U -2:^4^ V-1. H □-2-b: 'J 

mm 

I 

= F 

N— , 
COOH 

O 

m^mm2 1 iimm<D:^f^X'^0!x.vrci\:'^m-[^-[&-7^y-s-{2-y^jM-9]i 

-2:t4^y-l. t K D-2-t! U >^-;W g^^X^;P (600 mg, 1. 47 
iMol)<^)^^y-;K6 ml)-5=- h^h Kp7^>(6 inl)-7K(10 ml)^?^tc5 N7K 
^^k:^^U•:7A7K^^^(2. 0 ml. 10 mmol) <&jtlPx.. ^ia{::T3BtPBimi^U^c. S 

{CT^^b, SIBib^t) (252 Dig. 57X) ^Miei@#:tbTt#;^c. 

'H NMR (400 MHz. DMSO-ds) 5 PPm; 4.61 (2H. s). 6.53 (IH. d. J = 9. 6 Hz). 

7. 29-7.35 (IH. m). 7.45-7.52 (5H. m). 7.55 (IH. dd. J = 2. 8. 9. 6 Hz). 

8.05 (IH. d. J = 2. 8 Hz). 8.16 (IH. s) ; MS m/e (ESI) 381 (MH*). 

nmm 3 1 

4- [5- re-y a y -8- (2-7 u m -m-^-zf u -2:^^ v- 1. 2->' fc k 0-2- hf u 

NH2 



F 

N— 

O COOH 
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^mm2 1,30 tmm<D:^^-c^^i^rc, 

'H NMR (400 MHz. DMSO-dg) 5 ppm: 1.78 (2H. quint. J = 7. 2 Hz). 2. 12 (2H. 

t. J = 7. 2 Hz). 3.89 (2H. t. J = 7. 2 Hz). 6.51 (IH. d. J = 9. 6 Hz). 7. 

28-7.34 (IH. m). 7.41-7.54 (6H. m). 7.99 (IH. d. J = 2. 8 Hz). 8.16 (IH. 

s) : MS m/e (ESI) 409 (MH') . , 

mmm 3 2 

2- f5- f6-7^ y-8- (2-7 U JU) -9H-9-y U -2:t4^ V-1. t: H □-2-tf' J 
zy-)U 7iz h7S H 

NH2 
I 

N f ^ ;' 

N . 

N— 

CON Hz 

b 

2- [5- [6-Tay-8- (2-:7U;W-9H-9--:/U-;i']-2:t=^^y-l. 2-S^h KD-2-tf 
Uv'-JUjg^^dSO mg. 0.394 mmol), 1-b H n^r '>^>^/ h U T V/— ;K180 m 
g, 1..18 nmiol)> mt7>=€:=:.^A{m ig. . 1.96 mmol), 1-X5^;W3- (3' -i/p^ 
^;U7'5/yat:;W:*7;U3KS?-f ^ H (184 mg. 1. 19 ininol)*3J;tJ^KUX5^;i'7 
^>(0. 28 ml. 2.00 mo\) (DH.ii-i^p^^ATi^JV^T 2. K (3 mDMM^^MWz 

^IB^t'&Jl^Oe mg. 64SK) ^ilfeEI{*:i:LTt#fCo 

'H NMR (400 MHz. DMSG-dj) 6 ppm: 4.51 (2H. s). 6.48 (IH. d. J = 9. 6 Hz). 

7.21 (IH. br s). 7.28-7. 34 (IH. m). 7.45-7.54 (6H. m) . 7.62 (IH. br 

s). 7.98 (IH. d. J = 2.8 Hz). 8.16 (IH. s) : MS m/e (ESI) 380 (MH^). 

^mm 3 3 

5-f2-(3-7;U:tD7xXJM-7. 8-v?h H □-3H-< ^ ^ V f2. l-il-^'J >-3-r 
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^mm 1 o (4) , 2 Lmm(D:^mx''^^vrzz- i^-yjv^uy ^ -jm -e- (2-/n 

-r Ho^r5>X5^;i.T5/)-9-(6-p< h=^->-3-tf'J >^;i/)-9H-6-yU X800 mg. 
2. 10 mmoDci. a-v'^ on JL 37X20 ml) ®^?^tc::^^b5":^--;Kl- 1 ml. 15. 1 

mmoD^jDA, 80 ik}^m. Rjt^m^mi^i.. i n;^^ 

'&^(2iomg. 2m^mn'&mi^^vTmco 

'H NMR (400 MHz. DMSO-de) 5 ppra: 3.95 (IH. t. J = 9. 4 Hz). 4. 13 (IH. t. 

J = 9. 4 Hz). 6.43 (IH. d. J = 9. 2 Hz). 7. 23-7.34 (IH. m). 7.33-7.40 
(2H. m). 7. 40-7.52 (2H. m). 7.68 (IH. d. J = 2. 8 Hz). 8.04 (IH. s) ; MS 

m/e (ESI) 349 (MH*). 

mmm s 4 

5- [6-75 y-8-(3-^^;i/7x-;M-9H-9-7°U->'H-l-;^5^;i--I. 2-:^b Ho- 
2-tf'J'>V>-^^m 
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'H NMR {400 MHz. DMSG-dg) 5 ppm; 2.34 {3H. s). 3.45 (3H. s), 6.49 (IH. 
d. J = 9. 2 Hz) . 7. 32-7. 40 (3H. m) . 7. 47 (IH. dd. J = 9. 2. 2. 8 Hz) . 7. 6 
1 (IH. s). 8.13 (IH. d. J = 2. 8 Hz). 8.38 (IH. s) ; MS m/e (ESI) 333.01 



mmm 3 5 

5- f6-75 y-8- (3--ha73i-;i/)-9H-9-7''J -l-p<^>)l/-l. 2-yb Ha- 

NH2 HCI NO2 



mmmio){2). (3)> (4). mmm2. :BLU^mm s tmm(D:i5mx'mmi\:'^ 

'H NMR (400 MHz. DMSO-de) 5 ppm; 3.44 (3H. s) . 6.51 (IH. d. J = 9. 6 Hz). 
7.55 (IH. dd. J = 9. 6. 3.0 Hz). 7.79 (IH, t. J = 8. OHz). 8.00-8.04 
(IH. m). 8. 16 (IH. d. J = 3. 0 Hz). 8.34 (IH. d. J = 2. 4 Hz). 8.36 (IH. 
s). 8.62 (IH. t. J = 1. 6 Hz) ; MS m/e (ESI) 364.00 (MH^. 

mmm 3 6 

5- f6-7 $ y -8- (3-T $ y y:iL:=-M -9H-9-yj - jM -1-^ 5^;i/-l. 2--^ 1:: K □- 
2-bf Uyy > -3^.^^ 



m). 
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;»J3 5T#e.n-5:7iJ-(7)7'5>(371 fflg) ^THF (200 ml) . EtOH (200 

ml) izmmi^. lox Pd-c ('a7K 0. 5g) jnA, 7mmmM.TM^-v 2mmm^i^ 

:i(^:7>J-(7)T^>(I00mg) Sr^^y-;K2ml) {c:^«?L. 4N HCl/EtOAc (0. 2ml) 

'H NMR (400 MHz. DMSO-de) 5 ppm; 3.47 (3H. s). 6.50 (IH. d. J = 9. 6 Hz). 

7.21-7.27 (IE m). 7.33-7.38 (IH. m). 7.42-7.53 (2H. m). 7.46 (IH. dd. 

J = 9. 6. 2.6 Hz), 8. 17 (IH. d. J = 2. 6 Hz). 8.49 (IH. s) : MS m/e (ES 
I) 334.02 m). 

mm^i 3 7 

N-[3-f6-7S y-9-(l-^^;i^-6-:^4^V-l. 6->?b: KD-3-t: U ':x-jP)-9H-8--/ 




NHSOaMe 



'!l3 6Tl#^)n/c7U-a)7a>(100mg)^eU v>(2ml)lc:^^PIU, * 
^T.?^^>X;^3J^-;^i7oU K (28ul) ^JDA, 0;^T-«iiIiL/i:c -SlL^i^r^ 

y ^) -w^%mg%rzo ^(oy^)-<DT^>^:^^y-)\^(i\Si\)\zmmvm hci/e 
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toAc (0. 6ml) m^mm-r^^^B^m.^Lmmt'^mimg^nrzo 

'H NMR (400 MHz. DMSO-de) & ppm: 2.93 {3H. s). 3.46 (3H. s). 6.48 (IH. 
d. J = 9. 6 Hz). 7.28-7.32 (IH. m). 7.42 (IH. dd. J = 9. 6. 3.0 Hz). 7.4 
6-7.50 (2H. m). 7.59 (IH. s). 8.18 (IH. d. J = 3.0 Hz). 8.45 (IH. s). 
10.04 (IE s): MS m/e (ESI) 411.99 m) . 

mmm a 8 

5- [6-7 $ y -8- (3- S U y)i^:t □ ^ x-JM -9H-9-y«J -i-y 

NHa HCI CFg 



nifS^ij 1 (2) > (3). (4). mmm2. Rz^nmm 5 tmm(o:^m-i^miit'^ 

'H NMR (400 MHz. DMSO-d^) 5 ppm; 3.45 (3H. s). 6.53 (IH. d. J = 9. 6 Hz). 

7.54 (IH. dd. J = 9. 6. 2.8 Hz). 7.75 (IH. t. J = 2. 8 Hz). 7.88-7.93 

(2H. m). 8.10 (IH. s). 8.17 (IH. d. J = 2. 8 Hz). 8.43 (IH. s) : MS m/e 
(ESI) 387.00 m*). 

nmm s 9 

5-[6-75 y-8- iZ-'^auyjL-M -9H-9-:/'J — ;W] -1-^ 5^;W1. 2-'^}^ Hd- 

NH2 HCl CI 
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mMmi<D(2). (3), (4). nmM2. Rum:mM5tmm<D:&^-c^mit^ 

'H NMR (400 MHz. DMSO-dg) 6 ppin; 3.43 (3H, s). 6.50 (IH. d. J = 9. 6 Hz). 
7.47-7.61 (4H. m). 7. 77-7.79 (IH. m). 8.12 (IH. d. J = 2.8 Hz). 8.34 
(IH. s) : MS ffl/e (ESI) 352. 96 m) . 

5-r6-75 y-8- (3->< h^v7:r-;i/)-9H-9-yj -;i^]-l-y^;l/-l. K 




m^mmKDiZ). (3), (4), mmm2. jkum:mm5Lmm<D:^fix'miit^ 

'H NMR (400 MHz. DMSO-dg) 5 ppm: 3.43 (3H. s). 3.73 (3H. s) . 6.50 (IH. 
d. J = 9.6 Hz). 7.06-7.11 (IH. m). 7.20-7.25 (2H. m). 7.38-7.43 (IH. 
m). 7.49 (IH. dd. J = 9. 6. 2.8 Hz). 8.14 (IH. d. J = 2. 8 Hz). 8.47 (IH. 
s) : MS m/e (ESI) 349.02 (MB*). 
Mmm4 1 

3-[6-T$y-9-(l->t^Jl/-6-:t4^V-l. 6-yb KD-3-ti U i^:i:Jl/)-9H-8-:/U 
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^M^jicD(2), (3), (4), mmmz. Rummm 5 iimmoyz^mx-mtat't 

'H NMR (400 MHz. DMSO-ds) 6 ppm; 3.45 (3H, s). 6.51 (IH. d. J = 10. 0 H 
z). 7.50 (IH. dd. J = 10.0. 2.8 Hz). 7.72 (IH. t. J = 8. 0 Hz). 7.92-7. 
96 (IH. m). 7.99-8.03 (IH. m) . 8. 1 2-8. 1 5 (IH. m). 8.14 (IH. d. J = 2. 8 
Hz). 8.42 (IH. s) : MS m/e (ESI) 343.99 m). 

nmM 4 2 

2-(3-7;P:^n73i— ;W)-1- (6-^ h ^ J zy)l)-in-^ 5. 14. 5-c1 hf 
U-:^>-4-7$> 



(1) 2. 4— :^^aD-3-— hat:U>?> 

2. 4->^t Ho^'>-3--l-atfU v?>(2. 5 g. 16 mmol) \Z:t=^iy^it^J XIO 

7^) ^^^mwt\^xnTz.o 

( 2 ) N4- (6-;?^ H^'>-3-lf U -2-^ □ D-S-— h 0-4-1^ 'J y >7 $ > 
(1) xntzit^m {\^. A z. 54imol). 5-T5 y-2-p^ h^>'tfU>^>(9. 6 

g. 77imnol), h U X5^;UT5 >(5. 4 g. 54imnol). Xi^' y — JK40 mL) <Z)g^ 

I 

/i. vU;^?yjl/;^^A^D^ hiJ7*.^:7^'-TffliiU, ^IB^b-^i^ (6. 3 g. 42X) 




OMe 
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'H NMR (400 MHz. CDCI3) 6 ppm; 3.98 (3H. s). 6.63 (IH. d. J = 6. 4 Hz). 
6.85 (IH. d. J = 8. 8 Hz). 7.46 (IH. dd. J = 8. 8. 2.8 Hz). 7.92-7.96 
(IH. m). 7.99 (IH. dd. J = 6.4. 0.8 Hz). 8. 10 (IH. d. J = 2. 8 Hz). 

(3) N4-(6-^ K^->-3-bfUy;W)-2-^pn-3. 4-tf' J>^>v7a> 

( 2 ) X-ntzit^m (1. 0 g) (10 mL) , y -;U (20 mL) {dM^ 

5^(1.0 g). mm (1 mL) ^m^. mmLX'4mmmwi.tco ^jt^m^-ty^ hm 
mmv. ^lE^b^i^ (0. 85 g. m)^mzo 

'H NMR (400 MHz. CDCI3) 6 ppm: 3.95 (3H. s). 5.79 (IH. s). 6.59 (IH. d. 
J = 5. 6 Hz). 6.79 (IH. d. J = 8. 8 Hz). 7.42 (IH. dd. J = 8, 8. 2.8 Hz). 
7.70 (IH. d. J = 5. 6 Hz). 8.01 (IH. d. J = 2. 8 Hz). 

(4) Nl-[2-^ap-4-f (6-^ U >^;i/) 7$ yl-3-tfU >^;H-3-7;U 

(3) xmcit-^miLQ g. 4. Ommol) <£tfU>'>(5 mL) {d^i^L. y^^^ym. 

'H NMR (400 MHz. CDCI3) 5 ppm; 3.95 (3H. s). 6.73 (IH. d. J = 5. 6 Hz). 

6.79 (IH. d. J = 8. 4 Hz). 6.97 (IH. s). 7.31-7.37 (IH. m). 7.46 (IR d 

d. J = 8.4. 2. 8 Hz). 7.51 (IH. m). 7.69-7.79 (2H. m). 7.95 (IH. s). 7. 
96 (IH. d. J = 5. 6 Hz). 8.07 (IH. d. J = 2. 8 Hz). 
( 5 ) 4-^ □ 0-2- (3- 7 n 7 x ii;i/) - 1 - (6- h 4^ '>-3- tf' J - lH-< $ 
yV[4. 5-c1 bf'J 

(4 ) xntzit-^!^ (980 mg. 2. 6 mmol) , T-fe h::: h U ;U (20 mL) , :t^>'m. 
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(680 mg. 73%) ^mtzo 
'H NMR (400 MHz. CDCI3) & ppm: 4.03 (3H. s). 6.91 (IH. dd. J = 8. 8. 0.8 
Hz). 7.11 (IH. d. J = 5. 6 Hz). 7.11-7.17 (IH. m). 7.33-7.40 (3H. m). 
7.47 (IH. dd. J = 8. 8. 2.8 Hz). 8.17 (IH. dd. J = 2. 8. 0.8 Hz). 8.23 
(IH. d. J = 5. 6 Hz). 

(6) 2-(3-7;i^pj-D:7ji-;M-i-(6-^ h^'>-3-h°u v;i.)-iH-r$^V[4. 5- 

cl h''J>?>-4-Ta> 

^-TMU, ^gB^b^#) (200 mg. 2\%)^%tio 

'H NMR (400 MHz. CDCI3) S ppm: 4.02 (3H. s). 5.30 (2H. br). 6.55 (IH. d 
d. J = 5. 8 Hz), 6.88 (IH. d. J = 8. 8 Hz). 7.07-7.13 (IH. m). 7.24-7.35 
(3H. m). 7.46 (IH. dd. J = 8. 8. 2.8 Hz). 7.88 (IH. d. J = 5. 8 Hz). 8. 
15 (IH. d. J = 2. 8 Hz) ; MS m/e (ESI) 336.00 (MH*). 

mmm 4 3 

5- [4-T $ y -2- (3- :7 Jl/^ P 7 X ZL)V) - IH-f $ \A. 5-c1 h' U i> >- 1— f M - 
1. 2->^b Ka-2-tf 'Jyy > 



^»J4 2Tt#e>nrc2- (3-7JU:t-D7xZi;i.)-l-(6-^ h ^ v-3- tf U >';U) 
-IH-r ^37'^/[4. 5-c] tfU -:/>-4-T5>(290 mL) tii:^^ (10 mL) coig^^l^^ 1 

iot:T-7. s^TOi^L/i. Kmm^m.\£ymm\^. ^m^m-yir-h.i^')ti'f 

)Vt^z>h.^u-^VO'yy^-X-%U^\^. ^fe'fk^i!^(120 mg. AZ%)^nti. 




o 
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'H NMR (400 MHz. DMSO-dg) 5 ppm; 6. 39 {2H. br) . 6. 45 (IH. d. J = 9. 6 H 
z). 6.49 (IH. d. J = 5. 8 Hz). 7.28-7.34 (IH. m), 7.40-7.54 (4H. m). 7. 
72 (IH. d. J = 5. 8 Hz). 7.77 (IH. d. J = 2. 8 Hz) ; MS m/e (ESI) 321.94 

m). 

^mm 4 4 

5- [4-7 a y -2- (3- 7 Jb:^ n 7 xllJM - IH-Y $ ^ V' [4. 5-c] tf 'J >- 1— f M - 




^IS^J 4 3 T# e.nfe5- [4-7 5 y-2- (Z-y)V^uy :ilZL)V) - IH— T ^ [4. 
5-c] tf 'J -J>-\-^M -1. 2-v? t K P-2-t! U v'y > (100 mg) ^ y (Im 

5';K20 ml) Biti^Lito KJ^Nri^^rMIETlSISU, mt^M-y 

^-J^iy^Jti^yjl^ti^A^n-^ h^yy^--cmm:iy. ^sB^[:^#l (27 mg. 2 

'H NMR (400 MHz. DMSO-de) a ppm; 3.45 (3H. s). 6.40 (2H. br). 6.49 (IH. 

d. J = 9. 6 Hz). 6.56 (IH. d. J = 5. 8 Hz). 7.29-7.34 (IH. m), 7.44-7.5 

3 (4H. m). 7.73 (IH. d. J = 5. 8 Hz). 8. 17 (IH. d. J = 2. 8 Hz) : MS m/e 
(ESI) 335.98 m). 

nmm 4 5 

3-[6-7S y-8- (3-:7;i/:j-a7x-;i/)-9H-9-yU-;Ul-l-^^;i/-l. 2-z^\i ]< 
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NH2 



HCI 



N 







0 



















'H NMR (400 MHz. DMSO-de) & ppm; 3.46 {3H. s). 6.45 (IH. t. J = 7. 0 Hz). 
7.30-7.53 {4H. m). 7.91 (IH. dd. 1 = 7.2, 0.8 Hz). 7.97 (IH. dd. J = 
7.2. 0.8 Hz). 8.33 (IH. s) : MS m/e (ESI) 336.97 m) . 

mmm 4 e 

5- re-T $ y -8- (3-:7;i/^ d 7 x^JM -9H-9-3^'J :zM -1-^ b F 




2H20 



(1) l-;?^^;W-5-:i hD-2(lH)-ti°'J H> 



J7 



die 

^^T.intt'HS-— ha-2-tP H4^'>trU vXO. 55 kg. 3. 93 mol) .DMSO (2. 

2L), K2CO3 (0.88 kg. 6. 37 mol) f6-?a7&^*JlXS^ STMi^b/co $ 

e>lC37'Cra^TpTsOMe (0.88 kg. 4. 71 mol) ^?iSTL. IPtr^mi^U^t. 

(2) 5-7$y-i-^^;i/-2(lH)-bfU H> ->j.O 
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,1 (C02H)2 



Me 



:t-|-i>U-ytCl-pC^;i'-5--hP-2(lH)-tf'J HX250 g. 1. 62 mol) , 1 
0% Pd-C (25 g. 0. 1 w/w%) . EtOH (2. 5 L) ^iPA^^Ufcc 10 kg/m^^^-DJ: 

{c:itjS#:<&EtOH{l. 25 L) -riJfe^^Lfc, 
mmiZzyzL^m {293 g. 3. 2 moD^^^S^bfcEtOH (2. 5 L)^?^^MTL, tK 

i^fiKL/i^Sra^Jt^b. EtOH (1 L)T'^#L/c. eO'CTiim^ 

i^Lxm^^\:^mm. & g^#fe (iR^52. . 

'H NMR (DMSO-ds) 5 ppm; 3. 30 (s. 3H. N-Me) . 6. 25 (d, IH. J= 9. 3 Hz. H- 

3) . 6.91 (d, la J=2. 9Hz. H-6). 7.07 (dd. IH. J= 9. 3Hz. 2. 9 Hz. H- 

4) : gtl^ : 224-226^ 

(3) 5-(5-7$y-6-^PDtf u $-:^>-4--r;u) ts y-i-^^;i/-i. 2->?t: H 
□-2-tf 'Js^y > 



y^xn\z. 5-7^y-4. 6->'i7antfU^v> 118.6g, i-7^y-l-;^^ 

;i'-2(iH)-bru h*> >^=Lom^. i70. og. Eton sac mu is^^tk 2.4 i^m-AM 

A, JiT^m. 110"CT-17B#rBl?JPllftLfc. 

iSL, 7K750 DiLTijfeii, 60'c-rMm^Jtb, m^it^i^io^Ui^ti^xm. 2 gt# 

m\^^TZL<DnW 188 g Sr7K 1.9 L (10 voi.KcML, 7>^-77K 100 mL 



CI 




Me 



o 
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miy. m^it^m 153.8 g^ttTto 

'H NMR (DMSO-dg) 6 ppm; 3.42 (s. 3H. NMe-l'). 5.27 (brs, 2H. NH2-5). 6.4 
0 (d, IH. J= 9. 7 Hz. H-3') . 7. 49 (dd. IH. J= 9. 7Hz. 2. 4 Hz. H-4') . 7. 77 
(s. IH. H-2). 7.98 (d. IH. J= 2. 4 Hz. H-6*). 8.35 (s. IH. NH-4) ; 
258^: (decomp. ) 

C4) 5-r6-^Pn-5-(3-7JP:=^a^>V-r;i/) 7$ y b!'J $y>-4-'Y;i/l7$ 

2-':^h Ha-2-tfU-:^y > 



7 ^ 7. n . 5- (5-7 a y -6-5^ P □ tr 'J ^ >-4-< JH 7 ^ / - 5^ JW- 1. 2 
-vh Ho-2-t: 148.9 g ^3cfctKtrU>'> 1490 mL (10 vol.) 
5K?^L, i^^t: 3-7;U:tn^>^/'l'Jl' 98. 1 mL (1.38 eQ. ) SrMTLTt. 

mm^^Rft-miz?^ 1490 mi (lo voi)<£a#*An, ii^ms^u, iiis«^tc: dm 

E 500 mL, ^^^t^i-CzK 1490 mL (10 vol) ^a^Ati. ^iailM^bfc. :tfi5ctfc 
«S^a?ri«IXU. DME / H,0 = 1 / 5 1600 mLt?j$t#L. 70'CT-24B#rBlMm^itL, 
5- [6-^ □ D-S- (3-7;P:^P^>y-f ;M 7 5 y tf U ^ >-4-1' ;H 7 5 / -1. 2 
-vh Ka-2-tf' J vy > 196. 4 g^#fec 

'H NMR (DMSO-dfi) 5 ppm: 3.41 (s. 3H. NMe-l'). 6.38 (d. IH. J=9. 71 Hz. H 
-3'). 7.45-7.50 (m. 2H) . 7.60 (dd. IH. J= 14. OHz. 7.0 Hz. H-5"). 7.78-7. 
90 (in. 3H). 8.30 (s. IH. H-2). 9.09 (brs. IH. NH-4). 10.08 (brs. IH. N 

« 

H-5) ; : 173*0 (decomp. ) 
( 4 - 2 ) 5- [6-^ □ 0-5- (3-7 □ > ;U) 7 H y bf U $ >-4-r M 




o 
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HD-Z-tf'Jv'y > (2.0g) (::,7-feh-hU;i/ (50mL) ^iQ;^, 85t:<D:t 
■^Jl'AT.TML, :f^^i|^Sr.fi^MLfco tt]B^$:T-fe h - H (llOmL) T 
^i^L, R»U^i^<hL;tm, 4N-HC.1 (1. SOinL, 0. 97a«) ^iQ^tco 
ICT-tih- hUJW (20inL) aii]Pb;^c^> i^^^ii^Slb, T -t h h 'J ;i/ (20mL) 
Tgfe^b. 60t:MJE^ItL. 1. 59g (y. 72. SJS) (D^^i^»efem*MB^B<£#;^c. 
'H NMR (DMSO-dg) 5 ppm; 3.43 (s. 3H. NMe-1'). 6.43 (d. IH. J= 9.5 Hz. H- 
3') . 7. 40-7. 53 (i. 2H) . 7. 60 (dd. la J= 14. GHz. 8. 0 Hz. H-5") . 7. 77-7. 
93 (m. 3H). 8.31 (s. IH. H-2). 9.16 (s. IH. NH-4). 10.17 (s. IH. NH- 
5) : 193-195t: (decomp. ) 

(5)5- a g-S- {Z-y)V^uy olZDV) -9H-9-y U -1-p^^;1/-1. 2-y 
h KD-2-bf U>^y > 



7 ^ 7. =1 , 5- [6- i7 □ □ -5- (3- 37 O > V'-r ; W 7 ^ / t! U S >-4-i' 
;H7^y-l. 2-i^t HP-2-tr>J>'y > 186.0g>CH3CN 1.9L, POCI3 186.0 
mL (2.0 mol. 1 vol = 4 ea. ) ^llDA, }Vn7.(n7.m. 120"C) fdT^tJ m 

Ki^^m^mmx^ . CH3CN 372 fflL^&iJDA, ^M^$e>tcMjaiis*iSb/c. 

T^AcOEt 1.9 l^1X[Xxmii\^ . Zm^ZQiymm^m mlft^'An/S:^, 7K1 
L, ^^.{CAcOEt 1.9 l^m?LX^m\^fz.. WM^7l< 1.9 LT'iJfe^^. MM 
$8 m.m^^W t LT5- [6-^7 □ D-S- (3-7;U:t P 7 X -9H-9-:/ U 
-l-p<5^;U-l. 2-vt: KP-2-tf Ui/y > 161. 5g (j^l^i^) ^f#;to 
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'H NMR (DMSO-dg) 5 ppm: 3.44 (s. 3H. NMe-1'). 6.52 (d. IH, J= 9. 7 Hz. H- 
3'). 7.38-7.47 (m. IH). 7.50-7.62 (m. 5H). 8.18 (d. IH. J= 2. 8 Hz. H- 
6'). 8.80 (d. IH. J= 1.1 Hz, H-2) ; mj^. : 219^ 
( 5 - 2 ) 5- f6-^ □ P-8- (3-7Jl/:tP -9H-9-yj ~M -l-y^^)V-h 

;H7^y-l. 2-i>t Ho-2-tf,'J>^y>-HCl:^ (5g), NMP (25mL) ^fiPA, llOr 

•vAmmw:W\^tio Kjt^mizm^ji'^ji (loomL) > m^m7m± h 'j 0A7i<.mm 
(soniL) $:SPAftmb/cc ^mm^mu'k^7i<. (50mL)-tr^#L, mm 

7j< (20mL) ^inA^^B^k^itfc, ^^B^^SiL. 50X:-X:\mm^i^VUnB^(D 
5- [6-iJ7 o D-8- {^-yJV:t u :7 31 -9H-9-yU =.JV]-l-^^)U-l. t H 

□-2-tr'jvy> 0. 64g mmii. ^ntzo 

(5-3) 5-f6-^DD-8-(3-7;i/:^D:7ji-ji/)-9H-9-^'j -;i^l-i-^^;i.-i. 

*HCl-EtOAcl£ 

2-vt: Ko-2-h°U > (Ig. 2. 7iiimol) ^NMP (lOmL) izmmi^Aii HCl-EtOAc (0. 
8inL. 3. 2ininol) <&SPA. m'CX'immtmMi^i^tzo ^ft^m^WimmV. 5-[6 
-i? □ D-8- (3-y)V:i-uy:z.~M -9H-9-yU :=.M 2->'b H P-2- 

h° 'J V / > (90. 2X) 7!>^':^fiKUTVi^ ;i<i:^5tlSbfc:. 
( 5 - 4 ) 5- [6-^ □ a-8- (3- >^;l/::j-a :7 X - -9H-9-yu :zM 
2-5/ k KD-2-b:'J v^y > 

5- D D-5- (3-7;U:t □ ^ > V-f ;P) 7 5 ^ k U 5 v >-4— T Jl/] 7 5 y -1. 

2-vk h'o-2-t:U > (Ig. 2. 7iiunol) ^NMP (2inL) \zmML> 

mmWLtZo KftM^mC^mi^. 5-[6-i:7 0D-8-(3-7;l':ta7x-;i')-9H-9 
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-yj - ;u] 2-:/ 1 K 0-2- 1: u y >(9 1. z%) t&^'^bJc v^-s t 

( 5 - 4 ) 5- f6-^ D D-8- {3-y Jl:t uy -9H-9-:7°'J 
2-v?ti Ka-2-bf 'J > (One-potSJiii : 5- (5-T ^ ^ -e-iJ' □ □ tf U 5 >f >-4- 
-fjMT^y-l-^^;!/-!. 2-vhKn-2-trU>^/> 5- [6-^:7 PD -5- (3- 

yjv:t □ ^ > v-i' ;w 7 5 y e u ^ >-4— r t ^ y -i. 2->? b k p-2- u 

xy> 5-[6-:J70D-8-(3-7;P^07x— ;i/)-9H-9-7''J-;i']-l-p^^;i/ 

-1, 2-vt KP-2-tfy v^y » 
7 ^ X II fc5- (5-7 ^ y -6-ij7 p □ tf' J s y >-4— r 7 ^ y - 1-^ 1. 2- 

HP-2-tfU v^y > (Ig), NMP (lOmL) ^J)P;^, 40'CT'^*^L/i:. Z.<Dmm 
mmzmt Z-y)V:tuy<.>V^ )V (O. SSmL. l. leq. )^?iTL., $e>{cNMP (3. 
2inL) SriiiPb, *lJl. SB^fprnJ^L-fc^. ^Jr^^a^^llO'C^C±^f3^FB1iii$bfco 
SCxlS{::g^^x5^;i^ (33inL) , mmm7i<.mi- h 'J ^M.7mm (16. SniL) SrJn;^, 
^^S^gS?0:fei^7K (16. SmDT^^b. mrnvfco m^'^izdUE (16. SmL) ^Jn 
X., SSr^mi^T^^L^^. 7jc (33inL) ^lnA#5B^H{b$i±;to 
50'CT'4^FB^^Jtb^^§efe®5- [6-^ P P-8- (3-:7;i/^P :7x::i;W -9H-9-:/ 
^)-M-\-^^)V-l 2-v't KP-2-tr>J >?y > 0. 94g (2XgiR^66. 1%) ^^#fco 
(6)5- f6-7 5 y-8- (3-7;i/^P -9H-9-7^U _;!/] -1-y 2-v> 

b HP-2-lf U^y > 

NHa F 



■:^-h^ u-ylzi- [6-^5^ p P-8- (3-y)V-t a y:czi)i} -9H-9-yj -1- 

^^Jl^-l 2-v?t H P-2-bU >CDffi*g^B (fl#:) 160. Og (^M 96. OX. IE 
5*155 g). DME 2600 DiL. ii7>^-77K (28-305K) 1300 mL^SAL, ^l-rS 
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mm 75t:{cTjp^Lxfc. -P^r^l^^. ^M^* 90t:{c±frf, Mgfl^^jj^e) 

It mm^mwLT^o 

7K500 mL T't5fe#L, ^^LT^IH^b^^^ 135.0 g^fffd, 
(7)5- [6-7 $ y -8- {Z-yJl:tnyjL-)l) -9H-9-7° U 
b KP-2-b!Ui^y > - 2H ,Q 

m2 F 



7 ^ 7. n fc 5- 16-T ^ y -8- (3- yJV^uyx. -M -9H-9-:/ U - 1-^ 
-I. 2-vt: KD-2-tfU>?y >c0M^rH 130 g. ^ ^ -)U [Et 
OH 2000 mL IcMUIeOH SOgt^fiJ-^Tig^] 1. 3 L , tK 1. 3L^SAb, 7K?& 
90t:fCTj[]nMbfc. 

y-JV^mJ^^ 200 inLTiJfe^L T'c. MiE^itU, 119. 

1 g ^mtz, 

'H NMR (DMSO-dg) 5 ppm; 3.43 (s. 3H. NMe-l'). 6.46 (d. IH. J= 9. 7 Hz. H- 
3'). 7. 26-7.36 On. IH). 7. 36-7.60 (m. 6H). 8.09 (d. IH. J= 2. 8 Hz. H- 
6') . 8. 14 (s. IH. H-2) : Sfe.-^ : 244t: (decomp. ) 

^mm 4 7 

6-/7 □ p-Q- (2-/7 □ 0-4- 1: U i^M -8- (3-7;i/:t □ 7 -9H-yj > 




CI 




F 



—CI 
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( 1 ) N- (6-^^ □ U-i-- h □-4-l:f' J $ zy-)l) -N- (2-^ U a-4-br U 7B.> 
CI 



"'N' N— N 
H 

CI 

5-- KD-4. 6->?i^PDtrU 5>^> (8.0g. 41. 2 inmol)<D7=-h^b 
X160 mL) }lW{c^r^{cT4-T 5 7 -2-^:7 PDlf'Jv>(8.0 g. 62.2 mmol) 

u x^;i/75 > (8. 7 mL) ^m^kHQ^fcWi. mmMmmmvrc. n^m, 

^^^-i^^j^-cnrnvtzo mm^mjEyx'^^v. v^x^^^ux-^^jiz-eM^u 
x^ctzmmi^^mm, mf^b. mmt^m (2. 2 & m}^mrzo 

'H NMR (400 MHz. CDCI3) 5 ppm; 7.39 (1ft dd. J = 1. 9. 5.5 Hz). 7.79 (IH. 
d. J = 2. 0 Hz). 8.31 (IH. d. J = 5. 6). 8.62 (IH. s). 9.14 (IH. bs) 

(2) N4-(2-^OP-4-tf'JS^Jl/)-6-^aP-4. 5-b° 'J $ f^>-:^7 $ > 

N'^N— N 
H 

CI 

N- (6-^^ n o 5-x 1- n-4- tr U S v'x;!/) -N- {2-i7 a 0-4- tf 'J -JM T 5 > (2. 
2g. 7. 6 mmol) ^x^/— ;U44mK m^4. AmUzmML, 0 ^-rrffi^l»*2. 2g^ 

»0o< ospAi^do sji&i^^^raicL. immmwiytzm. ^m:i^^Mmi^tio 

'H NMR (400 MHz. CDCI3) 6 ppm; 7.52 (IH. dd. J = 2.0. 5.9). 7.84 (IH. J 
= 2. 0). 8. 12 (IH. J = 5. 5). 8. 13 (IH. s) 

( 3 ) Nl- 14-^ g D-e- [ (2-^ □ 0-4- hf 'J i^M 7 5 7 1 -5-bf U 5 S^xjl^l -3-7 
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N 

I., 




N NH 



I 




N4- (2-^ o D-4-b° U -b-^ a a-4, 5-b° 'J 5 > (2. 5 g. 9. 8 

inmol)©t!U>^>(50 mL) .M?^{C^^#HmT0-5 X:izxmit 3-yji^:tu^ 

>v<;k 1.3 mL. 10.7 mo\) ^b^mmfxmTLrz.mi. ^(D^^nmmmw 

x;U{CT^5fe#L, «IB<b^«^(2. 3 g. 623;) *Mfe@#:<i:bT^§/5:. 

'H NMR (400 MHz. CDClj) 5 ppm; 7. 38-7.42 (2H. m). 7.56-7.62 (IH. m). 7. 

70-7. 78 (3H. m). 7.99 (IH. bs). 8.27 (IH. d. J = 5. 7). 8.60 (1ft s) 

^td, Nl- 14-i^ D 0-6- [ (2-^:7 o n-4-fc! >J i^M T 5. S. v»-;H -3- 

y)V:ta^>X7^ H (2. 3g. 6. 1 mmol) (D-^^i^mt^) > (75 mUM^IS^^ 

g^^x5^;i/ (lOOml) tcTI&i^l^fc^, tK (x3) , m^mMymi- h 'J A7K^^S (X 
2)*3J;l/^?P:6^7K(xl) {iTiJt?tb, SSTKeiE^T^- h U C A(IT^^^> ii^L/c, 

]^5$S:-:^x^;i^x— ^;U{cT.ML> EIJ^ifeSi^iR, i^x^;ux— 7^;wtzT^Jfe 

ge^K^^IB'fb'&tl (1.0. 46a;) ^*ffife@#:i:bTf#7t. 
'H NMR (400 MHz. CDCI3) 6 ppm; 7.21 (1ft d. J = 1.8. 5. 3 Hz). 7.24-7.3 
0 (2ft m). 7.39-7.48 (3ft m). 8.56 (1ft d. J = 5. 3 Hz). 8.79 (1ft s). 



9- (2-^aa-4-bf 'J >^Jl^)-8- (3-7;i^:ta 7xx;U) -9H-6--7''J^$ > 



mm A: 8 
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NH2 



N 



' N - N — 

; F 

—CI 



'!J 4 7 © 6- □ p -9- (2- □ D -4- 1: U >>Jl) S- iZ-y Jl:tny :jl -Jl) - 
9H-7^U>(325iag. 0.9 nunol) <^1. vXiS' XIO mL)-jg7>^:- 77j< 

x;i/t3Ti3fe^L, ^IBib-^^ (229 mg. TSX) ^iEfeEI^*:^ bT#7to 
'H NMR (400 MHz. CDCI3) B ppm; 5.75 (2H. br). 7.16-7.24 (2H. m). 7.31-7. 
41 (2H. in).7. 44 (IH. d. J = 1. 8Hz). 8.41 (IH. s). 8.51 (IH. d. J = 5. 
3 Hz). 8.14 (IH. s). 8.23 (IH. d. J = 2.8 Hz). 
4 9 

8- {i-y)l:i-uyjL-M-9-{2-\(4-?^ h^->^>-^;M :t^^->l-4-HU i^M-Q 
H-6-3^U >7 5 > 

M-' . N 

L 11 

— N — . — OMe 

^M:^KU'^A200ing^80rT-4-p^ h^i^^>i^)U7 )Vzi—MzmM\^. H 
mm 4 8 (D9- (2- o o -4- 1: U v;l/) -8- (3- 7 ;U:t o 7 x XJU) -9H-6-y U ^ 
X596 mg. 1. 75 mmol) <&iP7u, IW^jgi^L;^. SifJ^t^. S;S?S:^7KT'^«?L, 

)Vx.-7-)\^iZXm^\^. ^fB^b^i^ (690 mg. 89X) ^^Sfegi^i i^xft/t. 
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'H NMR (400 MHz. CDCI3) 5 ppm; 3.80 (3H. s). 5.34 (2H. s). 6.13 (2H. b 

s). 6.80-6.88 (2H. m). 6.90 (2H. d. J = 8. 1 Hz), 7.10-7.16 (IH. m). 7. 

23-7.35 (2H. m). 7.37 (2H. d. J = 8. 2 Hz), 8.28 (IH. d. J = 5. 3 Hz). 8. 
36 (IH, s). 

^mm 5 0 

A-\&-T2.y-%-{i-y)V^ayj:.-Jl) -9H-9- 7° U - 1 ■ 2- V b H g -2- tf U 

> 

N-' -n-^x 



=0 
— NH 

mmm4 9®8-(3-7;i/^P>'ai— ;i')-9- l2-[(4-;^ h^zy^>z^M 
-4-tfU >';H-9H-6-yj >Ta > (690 mg. 1. 56 mmol) h 'J 7;i/^Di^i!3. 5 

7i^X'^^^m\^xmmi\:^m (SIO mg. 75X) ^ h U :7JU:tDi^SE:^i: bTIt;^. 
'H NMR (400 MHz. CDCI3) 6 ppm; 6. 15 (IH. d. J = 5. 1 Hz), 6.43 (IH, d. J 
= 1.8 Hz). 7.32-7.54 (5H. m). 8.22 (IH. s). 

nmm 5 1 

4- [6-7 a y -8- (3- y)V:^ny:z. -M -9H-9-y U - ;H - 1- ^ ^ jU- 1. 2- b H 
a-2-bf'J v / > 
NH2 

I. I 



N 



N 



=• F 
=0 

— N 

CH3 



»J5 0 (7)4- [6-7 5 y -8- {Z-y)V^uyx.-)\') -m-^-^^) ~)V]-\. 
t KD-2-trUv^y >(50mg. 0. 16 mmol) ^N. N-:^^^;i/*;WA75 KlmHC^§^ 
L, te7jC]^i?:^U'5'A64fflg, 3':7fb^5^;H5ul«:^JDA60m"e2ll#rBlS^&$-fr^c. 
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b mmji^jwrnii!,) jt^^^ie^k^j^ {30 mg. m) ^mtc. 

'H NMR (400 MHz. CDCI3) 6 ppm: 3.53 (3H. s). 5.89 (2H. bs). 6.20 (IH. dd. 

J= 2.2. 7. 1 Hz). 6.46 (IH. d. J = 2. 3 Hz). 7.38 (IH. d. J= 7. 1 Hz). 
8.32 (IH. s). 
MS m/e (FAB) 337 (MH*) . 

m^mm s 2 

8- iZ-yjV^tuyjL-M -9- (4-bf' J -9H-6-7°'J > 
NH2 

N N 

= . F 

4 8 (D9- {2-i7 a 0-4-1^ U Z^JV) -8- (3-y)l-:t P 7 -9H-6-:/U 
:J-5>(50mg. 0. iSmmol) ^^^y-;l/5ml<Ji7^ h^b HD7^>5mHcjg0bv 

'H NMR (400 MHz. CDCI3) 6 ppm; 5.82 (2a br). 7.08-7.14 (2H. m). 7.22-7. 
32 (4H. m). 8.33 (IH. s) . 8.71 (2H. d. J = 6. 0 Hz). 
MS m/e (FAB) 306 (Mr). 

mmm 5 3 

5- [8-3 {y)V:^uy3L-M -9H-9-:/U -l-p< ^;l/-l. 2—:^^ K □-2-tf 'J 

y > 



N-CH3 

o 

llSfi^J 4 6 ©5- [6-7 a y -8- (3-7;i/;t □ 7 j:-;1/) -9H-9-yU n;!/] -l-p<^ 
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2-S?fc:KD-2-t!U>'>'>(l. Og, 3. Ommol) ^T^h^b Ho75>20mHc 

'H NMR (400 MHz, CDCI3) 6 ppm: 3.62 (3H. s). 6.68 (IH. d. J = 9.7). 7.2 
1 (IH. dd, J = 2. 9, 9. 7). 7.23-7.27 (IH. m). 7.41-7.49 (2Ein). 7.53-7. 
57 (m m). 7.58 (IH. d. J = 2.8). 9.00 (IE s). 9.23 (1ft s). 
MS in/e (ESI) 322 m). 

mmm 5 4 

N- f9- (6-^ □ g-S-tf 'J yz^=.JV) -8- (3-7 Jl/:=d-a 37 JP) -9H-9--:f' J =lM -N. 



( 1) 2- r (6-^ n D-5-- h n-4- fc! U S i^zDl) T S y 1 X5^;i/>/7 ~ K 



5-- h D-4. 6-v^ o □ tr U 5 (20. Og, 0. lOmol) ©7^h-^bKD:7^> 
(400 iiiL)MjSlC^aiCT2— >yyx5^;i/7^>(15. 9 g. 62.2 mmol) 43J;(y^ 

g^g! (13 mL) > ^-jv^omio^m^^mm^om-vrnxtz^. ^tSi-ci mmmn 

Ltzo Kmm^7i^. g^^x5^;K400 nil)T'f&f?U> 7j<400ffll2S^t)^iSfti:t:^7KTi5fe 

5^;px-7-;i/T5i®LT^i;7t@?^«Kj<feffi«i, mt^it'^m {iz. 1 g. 7 

'H NMR (400 MHz. CDCI3) 6 ppm: 2.80 (2ft t. J = 6. 6 Hz). 3.94 (2ft a. J 




N 



CI 
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= 6. 6 Hz). 7.81 (IH. bs). 8.46 (IH. s) 

(2) 2-[(5-7a y-6-<^Pa-4-1f' J$v^li;V)7$ylX5^;i/v7liH 
CI 



2-[(6-i5'Pn-5-iihP-4-tfU5i^^;WT^/]x5^;i/->7-K(18. 7 g. 8 
2. 2nunol) $:X^ 7 — JUSOml, zKlSOmK g^^lSiHc^jSl^^ omx^Mmn^ 

6 g. 51!K)S:#fc. 

'H NMR (400 MHz. CDClj) 6 ppm; 2.80 (2ft t. J = 6. 2 Hz), 3.80 (2ft q. J 
= 6. 2 Hz). 5. 30 (1ft bs). 8. 10 (1ft s) 

( 3 ) Ni- 14-^ □ a-6- f (2->7 y x.^)V) T a y 1 -5-ti u a >^xji/i -^-y)V^ 



2- [ (5-T 5 D D-4- tr 'J a v'XJl/) y 5 y ] X5^;i/ v7X K (10. Og. 45. 

2 mmol) ^tfU v>63nillc}gMU> 3-7;i':tP^>y''1';W^ n U H4. 3ml§:0g^ 

;^c^^vx5^;^x-7";^T»L, -tirttiT^Ei^^^itliix, ->'x5^;ux-x;i/Tt7t 

?tbT!|gli{k^i^^8. 9gt#fc. W87ai 




J. 



N 
H 
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'H NMR (400 MHz. CDCIj) 5 ppm; 2.73 {2H. t. J = 6. 6 Hz). 3.80 (2H. q. J 
= 6. 4 Hz). 6.28 (IH. bs). 7.30-7.54 (IH. m). 7.47-7.53 (IH. m). 7.62- 

7.70 (2H, m). 7.80 (IH. d. bs). 8.37 (IH, s). . 
( 4 ) 2- [6-^ P a-8- (3-7;i/:^a 7 xZLJW) -9H-9-y U mi/l X^;i/->7ll H 

CI 



— F 
CN 

Ni- D D-e- [ (2->T y x5^;i/) t ^ / ] -5- tf u ^ -3-7 

>xy 5 H (8. 9g. 27. 9 mmoi) (D^=¥->m[:^j > (140 mL) mm^^^^mmm^ 

)V (lOOml) irxl&IRbfcm, tK (x3) . tSf^stl?7K^:^ h U '>A7j<^^S (x2) ^^XS 

vX5^;i/x-x;U{iTISi®b> >'x^;wx— x;kct^^U> 

^iBib^i^ (4. ig. 49W ^^.^mw-h\^xntzo 

'H NMR (400 MHz. CDClj) S ppm; 3.04 (2H. t. J = 6. 8 Hz). 4.59 (2H. t. 
J = 6.8 Hz). 7. 26-7.32 (IH. m) 7. 45-7. 57 (3h. m). 8.72 (IH. s). 

( 5 ) 2- [6- (f^ ^ ^;UT 5 y ) -8- {Z-y}]/-^ nyji xjM -9H-9-yj x;i/1 x5^;w 

'>7x H 

I. 

F 

CN 

2- [6-^ D D-S- {2-y)l^ a y xx;U) -9H-9-:7°ij - x5^;i/->7x H (1. 5 
g. 4. 9 mo\) (Dv- h y n y ^ XZQ ml) mm\zm.i^izx , 40%v^^;U75 

iiRb. taf^:^J^7KT"^^f^^^WM<^ss7X^^ii^v^:^->'^AT•lfc^tL;to m 
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^^Lxmrnit-^!^ (740ing. 488;) ^mtzo 

'H NMR (400 MHz. DMSO-ds) 5 ppm; 3.07 (2H. t. J = 6. 6 Hz). 3.32 (6H. s). 
4.50 (2H. t. J = 6. 6 Hz). 7.40-7.46 (IH. m). 7. 60-7. 66 (3H. m). 8.28 
(IH. s). 

( 6 ) N- [8- (3- 7 □ 7 ji -9H-6-yj ZL)V] -N. N- ^ ^JV T $ > 

N 

2- [6- {i:^^^)V7^y)-%- {Z-y)V:tuy ^l—M -9H-9-y U X^Jl/i/ 
7- H (lOOmg. 0. 32 mmol) m, }i-i^:^^)l^)VA7 \^ mmzj^iti- h^JO 
A14. Img (BOa; in mineral oil) ^O^TinA, mU^V 1 f^mmWLt^o RicS 

^\Z'JJL^JVJL—^)l^MX. itfrttlt" -5@#:^itlxL. ^^{k-^^l (8Gmg. 96!i;) 

'H NMR (400 MHz. DMSO-dg) 5 ppm; 3.30 (6H. s). 7.28-7.36 (IH. m). 7.54- 
7.60 (la m). 7.88-8.00 (2H. m). 8.20 (IH. s). 

N- [8- (3- y uyx. -JV) -9H-6-y U =.M -N. N-v'^ ^;bT 5 > (309 
mg. 1. 20 mmol) ^N. N-':^p<5^;l^jJ^Jl/A7^ K15mUc^j^b, ^mti^J0A2E. 
3. e-S^i' D p t: 'J ^S^> 1. lg^»P;^T80^T' 2 P#FBljtl$l.^fco SJt&igi^i^^^ 

i^^x^;H00mlTmRL^r§«^<&itSUL/::o mm^mm^miy. y^$€:vU;t> 

Dig. m) 

'H NMR (400 MHz. CDCI3) 5 ppm; 3.50 (3H. s). 4.11 (3H. s). 7.01-7.08 (1 
H. m). 7.36-7.42 (IH. m). 7.83 (IH. d. J = 9. 2 Hz) . 8.00-8.04 (IH. m). 
8.08-8.12 (IH. m). 9.21 (IH. s). 9.36 (IH, d, J = 9.3 Hz). 
MS m/e (ESI) 370 (MH*). 
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Mm 5 5 

N- [8- (3- 7 □ :7 X -9- (6- ^ K ^ y-3- tf U -9H-6-:/ u 

-N. N-vX^;UZ^ > 



N 

I 

I.. 

N 



N 
N 

N 



0CH3 

ij 5 4 c^N- [9- (6-i7 □ D -3- if^J^i^z^JV) -8- (3- 7 o 7 x — -9H 
-9-:^'J— ;H-N. N-y7^5^;W7 5X50mg. 0. ISmmol) ^i^TK^^y — JPSmltc 
^^^L, :M- U ':7A;>^ h^i/ K (15 mg. 0. 28 mmol) ^UaX 2mmm^Mmiytzo 

mg. i2%)^m^mi^iilyXntco 

'H NMR (400 MHz. CDCI3) 6 ppm; 3.40 (3H. s). 4.04 (3H. s). 4.15 {3a s). 
6.92-6.98 (IH. m). 7.23 (IH. d. J =9. 5 Hz). 7.28-7.34 (IH. 1). 7.93- 
7.97 (IH. m). 8.0-8.06 (IH. m) . 8.91 (IH. d. J = 9. 5 Hz). 8.93 (las). 
5 6 

5- [6-7 a y -8- (z-yji^ u y j. - ;M -2- (3-h F '>-3-^ 5^;i^-i-:^^:n 

JU) 9H-9-7°Uii;i/1-l-y5^;i/-l. 2-S^b Ha-2-hfU ^y > 

NH, HCl 

HO.. ^ F 

NCH3 

o 

'H NMR (400 MHz. CDCI3) 5 ppm; 1.63 (6H. s). 3.60 (3H. s). 6.20-6.40 (2H. 
br) . 6. 62 (2H. dd. J = 1. 6. 9. 3 Hz) . 7. 10-7. 20 (2H. m) . 7. 30-7. 44 (3 
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H. id). 7.57 (IH. bs). 
MS m/e (FAB) 419 (MH*). 
*iS^J 5 7 

5- 16-7$ y -8- (Z-y)V-^uy ji- Jl/) -2- [2- H a^i^v-^ P ZT'^M -1- 
X^-;M -9H-9-yj ~M -X-y^'^JV-X. J VJy 

NH2 HCl 



N N — 

HO. =r F 

NCH3 



;»J2 1 <i:|sj^05&?£X'MiiU. ^IB-fb^i^^^;^. 

'H NMR (400 MHz. CDCI3) 5 ppm; 1.75-1.83 (2H. m). 2.21-2.30 (2H.m). 2.5 
0-2. 60 (2H. m) . 3. 54 (3H. s) . 6. 10 (2H. bs) . 6. 56 {2H. d, J = 9. 7 Hz) . 7. 
07 (IH. dd. J = 2. 9. 9. 7Hz). 7.08-7.14 (IB. m). 7.26-7.38 (3H. m). 7. 5 
0 (IH. d. J = 2. 4Hz). 
MS iii/e (FAB) 43 1 (MH*) . 
5 8 

9- (6 h^'>-3 -b'U v>)l/) —8- (2-HUS^;i/) — 9H— 6-:?^ 



NH. 



N 




OMe 

(1) N4- (6-^ h^^->-3-hr'J-:^;i/) — 6-^aa-4. 5-bf'J$ 
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7g (535tiy. ) ^#fco 

(2) 5- (6-^aa-9H— 9-yj^;U) — 2-tf'J>?JV ;<^;i/X— 



N4— (6-^ -tr'Ji/;W) — 6-^'OD-4. 5-krUa>'> 

= >32. ig(Di^^9-)i-!r^)iM.7s. \^m^mmmzm.mLTX'mm.m7m. smL 
^jsT ^ (Dt^^m^mu-c 4 0 ^i-rami^^, $ jci 0 0 ST 2 0 6^mm 

25g(74!8y. ) 

(3) 9- (6 h^->-3-brUS^Jl/) — 9H— 6 -:7°'j:^S> 
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NH 



OMe 



5- (6-i^nD-9H— 9-yj-;i/) — 2-tru>';i/ p<5^;i/x— 5^;i/2 

mwL. m'^nrzmmm^mmi^-i:mmit'^!^o!^^ii^^B2i. 2g(9i%y. ) ^mtco 

(4) 8-:/P^— 9- (6 h^->-3 -hru>?;i/) — 9H— 6 -^u± 



9- >^->— 3-t°U>?;W) — 9H— 6 -yU::>-5 >21. 2g(^>^;^^ 

^ntzo t#e)nfe^fe«s^(7)pt^y-;w«h^h^b FD^^xDijt^i (eoomU 
:k\z. 8-yp^-9- (6 h^->-3 - t°u >^;w) — 9h— 6-y<j 

:^^>500mg, hU-n— (2-tf'Jv;i/) 15g, T^h^^T. (h 

U 7xi:;U>J^7.7^' » (0) ISOmgi, N, N— i^'1'yyDhr;Ux 
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51mg (7ia;y. ) i^tffc, 

%mm 5 9 

5— [6-7$./-8 - {2-\^^}iy)V) - 9 H— 9 - " -2-b°U 



9- (6-7^ h^i>-3-t°'J-:/;W —8 - ( 2 - t; U — 9H— 6- 
yU:^^>350fflg<^l^gmi?7K6lnL<7)^'&^^^ l 0 5^T'lBtrB^4 5^mJ^Ufc. 

/to 

%mm 6 0 

5— r6-75y-8- -9H— 9-:/UnJl^l — 1-^^ 

1. 2->^h KP-2-b:'J>?y> 



5- [6-757-8- (2-H'J>^;P) - 9 H— 9 - T^U - 2 - t! 

'Ji^y-JH50mg, h'J-^ApC H=\rv K133mg«i:3':7|kpt5=-;U306uL©p^i$'y- 




NH 
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'H NMR (400MHz, DMSO-dj) 6 ppm; 3.44 (IH. s). 6.43 (IH. d, J=9. 2Hz). 7. 
42-7.47 (2H. m). 7.53 (2H. brs). 7. 96-8.02 (2H. m). 8.16-8.12 (2H.in). 
8.49-8.50 (2H. m) ; MS m/e (ESI) W. 

mmm 6 1 

2- (3 -7;i^:ta7x-JU) -3- (6 h^'>— 3 -bf U — 3H 

— ra^'/ [4. 5-bi b:'j>?> 



(1) N— (6-^ h=^->-3 -bf'jyjU) — N— (3-:iha— 2-tfU-:^;i/) 
7$> 



2_/7aD-3- - hDt'J>?>15g, 5-7^y-2-^ H4^->trU>'>ll. 

Ufco :i(^J^^$i£'>3- h;ti^Ai'D'7 hTiaMMU, t# b n;^cll^life^4>i 

JfejO^e, vX5^;UX-v";i.<£ffl(.iT^te<k-&tl(^#l§fe*S^a#l9. 10g{39!»;y. ) 
(2) N2- (6-^ h^->-3-b°'J>^;U) — 2. 3 - bf U S^>>^7$ > 




OMe 
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N— h^^->-3 -tfUi^;w — N— (3-- hP-2-tru>?;u) 

g(575i;y.) ^^§fCo 

N2- b=^^'>-3 -tfU >f;w) —2, 3-tr'j v?>>'7^>2. 

5g, 3-y)l:to^>XT)l^}:: HI. 24mLtg^^3. 3inLC0^^ /-;i^25inLig?^^ 
T'3!El^^LT^tfe^^i^S:t#fc, t#e>n;fci^^#ltc:IS7KJ^{t:^ (III) 2.06g 



5- C2- (3 -:7;i.:ta7xx;i/) — 3H — fa^-/ [4. 5-b1 

>-3 — r;ui — 2-euvy— ji^ 



2- (3 -7;i/:tD7xx;i') -3- ( 6 - .?< h^v- 3 - e >J v'^P) —3 



WJ6 2 
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H — rs^*y [4. 5-b] \^^Ji^>imt4 7 %^it7mm20mL<Dm'^'^^ 

J -jv^m if^Tf^^^mmi^xmmit^mom^^^^^mi^ i. 07g m%y. ) 
mt^m 6 3 

5- [2- (3-y)U^ny:r.^Jl) — 3H — { 14. 5-b1 h° U v 

>— 3--f;i/1 — l-^5^;i/— 1. 2 -v^h Ho— 2 -tfUv^y > 



5- [2- (3-:7;P:ro7ai^;W) —3H—^^^V [4, 5-b] fU 
v'>-3 — rJU] — 2 -h°U>?y— ;^250mg^ :^-NU':7Ap^ h^~>K177mg«ii3 
Oit^^'f-JVmtiKD:!'^^ y—JVii^h^\i h*P7^><^ 1*H (lOmL) rl^?g^S^ 



'H NMR (400MHz. DMSO-dg) 6 ppm: 3.46 (IH. s). 6.51 (2H. d. J=9. 6Hz). 7.3 
8-7.44 (2H. m). 7.55-7.59 (4H. m). 8.18 (IH. s). 8.23 (IH. d, J=8. OHz). 
8.39 (IH. d, J=4. 8Hz): MS m/e (ESI) (MH*). 
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1 . 



(I) 




N 



N 



^Ar (I) 



r3 

1) 7K^^^. 

2) tK^S, 

3) An^r>jg^, 

4) s^g^^bTi/iTfectViC i~c 8y;i^4^;i/S, 

5) ic-NR^R5 (.^'p. m^m^itm-^rz\:immt£^x7mm'!^. ci-cs 

1) tK^M^x 

2) /\uy>mj: 

3) iC-NR^R' (iCI^. R«i5cfcU^R'jai^I— Sfcmi^T^toTTK^l^^^ C2~C5 

7'>;vs, c i~c8 7;u^;us, 'bu<fsc 3~c a v^otjwus^s 

4) /\U'tr>m^. 7K^S> C l~C4 7;U4^;i'a^fcfiC3~C6v^OT 
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t/iC 3~C 8 7Jl/y-;i/S, 

ViC i~c 8 7;i/^;i/S, ^feti 

1) AO^*>J^^, 7K®^SS;^cttC l~C4T;W4^;L'Sl:'KM$nTViTt)i; 



ViC 3~c 8 7;i/^— 



2) j\uii'>mf: TKms^fetic i~c4 7;m^;us-r«^^n-cvixfcj: 
3~c 8 7;vy— 

3) ;\Dy>i^^, TK^ss^'iiic i~C4 7;i/4^;i/S'esM^nxviTfc«fc 
ViC i~c 8 7;i/^;i^; 

6) a) APy*>lIT^fe«C l~C6 7;W^;i'»"Ce^$nTViT'b,fc<. 



.fct.i;^;UxK^->;UST-®^$nTliT^)<fcV^C l ~C 6 7Jl=^)Vm. b-2) 
g^a^WbT(^iTfectl/iC 3~C 6 '>^07;U^;U-C l'-C4 7;U+;i'S, 
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.fcl/i;^3;i'3j^^vJl'ST-g^$nT^iT=&.J;ViC 1~C 6 7;U^;US, b-2) 

1 ~c 6 7;u=^jbS^fe«c 3~c 6 u7 )\^=¥)imxm.m 

icM^M^Ti^c 1 ~c 6 7;i'^;i'S^;/ciic 3-0 6 i^^uyjv^^jvmxm^ 

7&^4) /\a^*>l^T> tKM, C l~C4T;l'^;i/»^;tHC 3~C 6->i^n 

Tjp^iVSTS^^nTi/iTfecfcViC 2~c 8 7;w^— ;i'S> 5) /\uy>m. 

TKmS^fcHC 1~C 4T;P^;i/STSii$nT(.iTt«fcViC 3~C st 
7j<^a^;itiC 1 ~C 4 7;i'4^;i'»T«^$nTt/iT'bJ:liC 1~C 8 7JI/^ 

* 

# W tC Bf^ $ n "5 iii ^ -5 > n 6 <D 7K?0 #J , 

3. R'tJ^ 1) a^S^WLTViT=bcfc(/>^xP7U-;i'». 2) a) Aoy 
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;wSirg^$nTViTfeJ;ViC i~c 6 7;i/^;uS, b-2) S^S^WLX 

S^S^WUT<^iT*jckliC 3~C 6 ->i^D7;i/^;i^S'efiM^nT(^^Tt)J; 
VM. Ha-2-:t^VtiU>^;i/^. 3) a) /NPy>l^^Sfc«C 1 6 

tK^S ^ ^ W b T V i T ck V i jl/ 4^ ->;i/STB^ ^ nx 1/ i T t) cfc 

D7;i'=^^;wc i~c4 7;i/^;ws, ^fe«b-3) c 3~c 6 '>^dt;p^;1' 

^^TzitC l~C6 7;WWSXS^$nxLiXfcJ;<, ^^l^^T&^b - 1) 

^nxi^xfecfciic i'-c6 7;i^^;i/S^ b-2) e^s<£:^uxvixt)j;Vi 

C3~C 6~>i^P7;U^;P-C l~C4 7;U=lr;PS, S/i:Jib-3) C3~C6 

->i^P7;wi<'»x^n^-ng^$nxti^i^t: HD:*-^y*}t«7^i-^t k 

4. R^'tSU) e^S^WLX(.iX'bJ;ViH'J 2) Sl^S^WUXViX 

tj^Vifu^vJi/S, 3) a) /^Dy>m^^;^c^iC i~c 6 7;u^;uaxs 

^^S^^LXLiXt)cfci.i:t»;i/jj^^->;i/Sxffi^$nxi/iX=bJ;viC i —c 6 

7)V^JIM. b-2) B^Si^^bXl/iX^biiViC 3~C 6 ->^07;i^^;U-C 
l~C4 7;i/^;i/S, */iJib-3) SmS^WLXV^X^bckliC 3~C 6 V 

^□7;i/=^;i/SX'g^$nxvixt).fcvM. 2->'t Ho-2-;^-^^^vtfu>^;i^s, ^ 
rc\t4) a) Apy>j^^^fctic i~c 6 7;u^;usxs^$nxiiXt)J: 

<, ^e.tc^im^75^'b- 1) AP^*>1^T, 7K^SSfeti^*aaS:=tUXli 
Xt>J:Vi;*7;U/}^:^->;i/SXB^^$^XliX=b«i;l/iC 1 ~C 6 7;U^;i^S, b- 
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2) SmS^WUTtiTfccfcViC 3^C6z^^U7)U^)V-C l~C4 7;U^Jl/ 

^a^w $ n-53^fe -5 1/ Mi-en e> (D7K?p#Io 

6 . ArT^VN □ y >M^Tg^ S tlT -5 7 x — ;i/»-e* -5 1 ~ 5 0 
'^C87)V^)IM. t)b<{iC 3~C 8i>;i7DT;l/^;l/S^S5l^'rS;6\ 

9 . a y ST\ W7mmTx\ w i ) TKmssfc^c i ~ c e 

fe«C l—C 6 7;U^JWSTS^$nTViTfe.t< , ^ 6 {C^^IC^jS^* b - 1) 

c 3~c6'>i^D7;i/=^;u-c i'-c4 7;i/=^;i^s, ^ftub-s) esissr* 
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1 2 . i^T(Dg|;0^ bating 1 {3lE«lc©^^-r 5 yv-Mt'^m^Tz 

1) 5-[6-7^y-8-(3-7;U:^a7:n-;U)-9H-9-yj:^;W-l-p<5^;W-l. 2->'h 

2 ) 1- (2- [6-T S y-8- (3-7;i/^ □ 7 x-;!/) -9- (2-y D^:::;!/) -9H-2-yj - 

« ^-r ^ y J Hb-s-i^ s 6^ 13 1^ ^ $ n ^ ^ ^ ^ i n ^) o 

17. M3i<^ 1 ~ 1 5 (oi/i-rn;^^ 1 ig{ciBmo.ffi'&-r s ^v-Mt'^m^tz 
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1 8 . tmm 1-15 (TJVi-rm^ i mzi^mcDm^^ 2. ^^v-Mt-^m^tz 

1 9 . m^m 1 ~ 1 5 (D^^TtiT!)^ 1 ^{ciamcDii^-f ^ yv-Mt^m^tc 
2 0 . 1 ~ 1 5 <z)v:>-rn75^ 1 mztd.m.(Dm^^ ^ yv-Mt^^^tc 

ti-e ^ $ n S ab ^ V i li-e n 6> © 7Kf n e> T^t -5 7 X / -> > A2 

2 1 . wsi^]^ 1 ~ 1 5 (Dii-rtiT&i 1 ^(cgB«<Difi'g-i' a y^-Mt-^m^Tz 

2 2 . TfB^ 



R^^'^Q NHR^ 
(A2) 

R-tJl) tK^J^^. 2) ADy>I^^, 3) iC-NR'R' (iC't', R'iJcka'RHilsl 




~Fp2 — 



L 
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7)V^)im^tzitC3--C 6 i/i:7n:r;l/^;i/ST'fi^$nTl^T=bck(/iC 2-' 
C 8 7;U4^— ^US. 5) yNDy>®^, TK^s^fefic 1 ~C4 7;^4^;^ST 
g^$nT^/iT^J^ViC a-c 87;i/'ir-;us, 6) /'NOdr>l^^, tK^S^ 

fclic 1 ~c 4 7;i'^;i/STtt^$tiTViTt)ctViC 1 ~c 8 7;u^;i'S, ^ 

«k C 1 — C 8 7;H3 4^ v'SSr.lS^ 

Rn^i) /NP^'>j^^, Tiam&^rMc 1 47 )v=¥)v&xm:^-^nx\^^x 

=b,tViC 3~C 8 7;W^— 2) /\ay>i^^. 7jc^S^;^«C 1~C4 
7;WUSTBI^$nTl5XfeJ;liC 3~C 8 7;i/^::i;p». 3) AD^*>1^ 
7KS?S^7ttiC l~C4 7;U^;i/ST-BM$nTViT=bJ;ViC 1~C 8 7 
JV=¥)V&. 4) B^S^*UTViTfeJ;Vi7U— 5) S^S^WUTVi 
Tt)J:«^i^7^a7U— JUS, 6) a) /\ay >M^^;t«C 1 ~C 6 7;i'^;i/ 

iSi^SS:WUTV^Tt)J;li;^;i/4^^v;i/STS^$nTl.iT=b.l:ViC 1~C 6 
7}V^)V^. b-2) SJI»S:WL/TtiTfeJ:ViC 3~C 6 vi7n7;WW-C 
l'-C4 7;i'^;i'S, ^;^clib-3) M^S<£"#bTViTt>ckViC 3~C 6 

^ p 7 ju^;i/STe^^ nx^^T t) ct i.^ i. 2-:^ t h p-2-;^^ v t: 'J >^;i/S, 

7) a) >'\Py>l^^*^ctiC 1~C 6 7;i/4^;UST'B^$nTViT«b<fc<, 

;i/7i^^->;PSxe^$tiT</^Tt)cfci^iC i~c 6 7;i/=^^;uS> b-2) e^S 

^WLT(/iT=b.tViC 3~C 6 i^^P7;i/4^;i/-C 1 ~C 4 7;i'=^;l'S, 

b-3) C 3~C 6>'^D7;U^;l/STfi^^nT^i-5vt HP^^VtfU^ 
*/cti8) a) APy>l^^^^ctiC 1~C 6 7;i'^;UST«^$n 

112 



wo 01/02400 



PCT/JP0O/043S8 



b-2) M^g^WbTViTt)cfct/iC 3~C 6 viJ7 □y;i/^;i/-C 1~C4 7;V 
^/::lib-3) C 3~C 6 o7;u+;i/ST^n-e^ne^$nTi/i 

U v>l§^#:(A2) — ^^ArCOX (^4^^ XtS/NO^ >|^^^, Ar«l ) 

-JVa, 3) /\ay>I^?-^^cJiC 1 ~C 6 7;i'=^;i^STB^$nTViTt)J; 
< 1 ~C 6 7;W4^;i/S^/tHC 3~C 6 UT )V=¥)VMxmm 

=^;ws-eg^^nTViT=bJ;<^^i^Wc i~c 6 7;w+;i'S*fe«c 3~ 

H Ar 



(A3) 

(iC:4', L', R\ R\ Ar, QiJckti^WtiH&IB^atclwlCS^^n^'n^^-rs. ) 
2 4 . TtB-^^ 




L 




(A2) 



wo 01/02400 



PCT/JF00/043S8 



2 6 . TIB-J^^ 



(A3) 

(iC't", L', R\ R\ Ar. Q*3d;m«MIB)tS{C|WIi;S$r^n-rnjii*-r -So ) 

T«$n^y->;i.7 5y tfu v>i^*<*:(A3) ^POCia^^ffiT, ^^s^^-e-^c: 




(A3) 




114 



wo 01/02400 



PCT/JP00/043S8 



L 




(A4) 



2 7 . TfB-^^ 

V' H Ar 



(A3) 

i^^. IK rn r\ Ar. Q43cfcOTiHui2^^{cisii;s^-en^ensBiic-r'5o ) 

"Fp2 — 



(^4", L'. r^ r\ Ar. Q*5cfcOTiHnia^^tc(5ii;s^-^n^'n.«*r-&. ) 

2 8 . TfB-^^ 




o 




(A4) 



wo 01/02400 



PCT/JPOO/04358 




(A3) 



(^5:4'. LU R^ Ar, Q*3cfcrJ?W«HtFfB^8{c:lRli;S^^n^'n*i5|cf -5. ) 

2 9 . R^7&^*N-C 1 ~C 8 T;U^Jl^-2-:t=^V HU >?^;WS-efe^lt^^2475:Vi 

L 2 8 mmo)^ ^ ^*^/ tf u >ijii»<*: (A4) ^ ti^oJti L < n^n ©7^? p 

3 0 . TfB-IS^ 



(ic^, L'> R^ R', i^^^zpnitmt^mmizmc&^tn'etiMf'^-r^o ) 

$n^T$/ eu v>l^#<*:(A2) <i:, -^SCArCOX X. ArtiWIBJt^tC 




(A4) 



L 




(A2) 



116 



wo 01/02400 



PCT/JPOO/04358 



L 



R 



(A4) 



#:(A4) {C3i< c:<i:^#'^i:-r^f»^]S3 0 faScCD-^ 5 ^'V'tf U i/>|^»#: {A4) 
3 2 . TtE-^iC 



(^4^, L', R^ Ar. Q*3i;OTiMIB^^{l|WJi;®^^n^*nS^-r'5, ) 



(^tf", L'. R-, R^ Ar, Q*3a;mVJiHUfH^a{C|nIi;-S<^^tl^'nS^-r'5. ) 




(A4) 




NH 



(A5) 



wo 01/02400 



PCT/JP00/043S8 



3 4 . Tf2-^^ 




(C2) 

(^^4", RUil) 7i(.mm^. 2) TKgia, 3) AD'j7*>M^, 4) mmm^mv 

1/^, ) ^ 




Jivt: HD:t^VtfU-:/— ;USfc«tf U^v^JWS, KD^fcJi^h 

■ 



118 



wo 01/02400 



PCT/JPOO/04358 




(C3) 




3 6 . mmm. m^mfk^i^'M. mmmimm&xmnj^m 1 ~ 1 5 (dv^-t 



119 



INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/JPOO/04358 



A. CLASSIFICATION OF SUBJECT MATTER 

Int.Cl'' C07D473/34, 473/18, 471/08, 473/40, 239/48, 

213/73, 213/75, 235/18, 471/04, 487/04, 
A61K31/437, 31/52, 31/522, A61P3/10, 43/00 
According to Intematioiiai Patent Classification (IPC) or to both nationai classification and IPC 

B. FIELDS SEARCHED 

Minimum documentation searched (classification system followed by classification symbols) 
Int.Cl'' C07D473/34, 473/18, 471/08, 473/40, 239/48, 

213/73, 213/75, 235/18, 471/04, 487/04, 
A61K31/437, 31/52, 31/522, A61P3/10, 43/00 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 



Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 
CAPLUS(STN) ,CAOIjD(STN) , REGISTRY (STN) , BEILSTEIN (STN) 



C DCXmiENTS CONSIDERED TO BE RELEVANT 



Category* 



PX 



PX 



y 

A 
X 
Y 

X 
Y 



Citation of document, with indication, where appropriate, of the relevant passages 



JP, 11-263789, A (EISAI CO., LTD.), 
28 September, 1999 (28.09.99), 
See Claims 
& WO, 99/35147, Al 

WO, 99/57103, Al (Nippon Chemiphar Co., Ltd.), 

11 November, 1999 (11.11.99), 

See Tables l-l, 1-2 (Family: none) 



JP, 10-182636, A (TOA Eiyoo K.K.), 

07 July, 1998 (07.07.98), 

See Claims; implementation examples 



(Family: none) 



WO, 98/39344, Al (Metabasis Therapeutics, 

11 September, 1998 (11.09.98), 

See pp. 29-35 

& AU, 9864520, Al 



Inc . ) , 



Chorvat, R. J., et al . , * Synthesis, 

corticotropin-releasing factor receptor binding 
affinity, and pharmacokinetic 



Relevant to claim No. 



1-11,13, 16- 
21,36 



1-6,14,15, 
16,21 



1-5,14,18,21, 
34 

9-11,23-33 
12,20 

1-3,5,7,8,13,1 
6-19,21,36 
9-11,23-33 



1,3,5,7,8, 
13,18,21 

9-11, 23-33 



Further documents are listed in the continuation of Box C. Q See patent family annex. 



Special categories of cited documents: 
document defining the general state of the ait which is not 
considered to be of particular relevance 

earlier document but published on or after the international filing 
date 

**L" document which may throw doubts on priority claim(s) or which is 
cited to establish the publication date of another citation or other 
special reason (as specified) 

"O" document referring to an oral disclosure, use, exhibition or other 
means 

"P" document published prior to the international filing date but later 
than the priority date claimed 



later document published after tbc international filing date or 
priority date and not in conflict with the application but cited to 
understand the principle or theory underlying the invention 
document of particular relevance; the claimed invention cannot be 
considered novel or cannot be considered to involve an inventive 
step when the document is taken alone 

document of particular relevance; the claimed invention cannot be 
considered to involve an inventive step when the document is 
combined with one or more other such documents, such 
combination being obvious to a person skilled in the art 
document member of the same patent family 



Date of the actual completion of the international search 
19 September, 2000 (19, 09. 00) 



Date of mailing of the international search report 
03 October, 2000 (03.10.00) 



Name and mailing address of the ISA/ 
Japanese Patent Office 

Facsimile No. 



Authorized officer 



Telephone No. 



FonnPCT/ISA/210 (second sheet) (July 1992) 



INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/JPOO/04358 



C (Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT 



Category' 



Citation of document, with indication, where appropriate, of the relevant passages 



X 
Y 

X 
Y 



X 
Y 
X 

Y 

X 
Y 



X 



properties of triazolo- , imidazo-, andpyrrolopyrimidines 
and -pyridines' J. Med. Chem., March 1999, Vol.42, No. 5, 
pp. 833 -848; See Table 2 

Young, R. C, et al . , 'Purine derivatives as competitive 
inhibitors of human erythrocyte membrane 
phosphatidylinositol 4 -kinase' J. Med, Chem. 1990, 
Vol.33, No. 8, pp. 2073-80; See Full text 



Industries , 



US, 4728644, A (Yoshitomi Pharmaceutical 
Ltd.), 01 March, 1988 (01.03.88), 
See implementation example 
Sc WO, 85/03077, Al U JP, 60-260579, A 
& EP, 168500, Al 

US, 5552426, A (Eli Lilly and Company), 
03 September, 1996 (03.09.96), 
See Claims (Family: none) 

US, 4772600, A (Robins, A. H. , Co., Inc.), 
20 September, 1988 (20.09.88), 
Especially, see implementation example 211 
& JP, 62-292782, A & EP, 255217, Al 



Matsuda, A., et al Mutagenicity of 

(p-nitrophenyl). adenines in Salmonella typhimurium' 
Mutat. Res., 1991, Vol.263, No. 2, pp. 93-100; 
See Compound No. 8 

WO, 97/33873, Al (Eli Lilly and Company), 

18 September, 1997 (18.09.97), 

See example, page 14, lines 14-20 

& JP, 2000-506529, A & US, 6025379, A 

US, 4212876, A (Sandoz, Inc.), 
15 July, 1980 (15.07.80), 
See Claims 
& JP, 54-41331, A 

US, 4714762, A (Warner -Lambert Co.), 

22 December, 1987 (22.12.87) (Family: none) 

JP, 2-306916, A (Otsuka Pharmaceutical Co., Ltd.), 
20 December, 1990 (20.12.90), 
See implementation examples 91, 107, etc. 
(Family: none) 

Barlin, G. B. and Pfleiderer, W., "Ionization constants 
of heterocyclic substances. IX. Protonation of 
aminopyridines and aminopyrimidinones" , J. Chem. Soc. B., 
1971, No. 7, pp. 1425-1432 ; See Compound No. 17 

Tomczuk, B.E., et al . , "2-Phenyl-3H-imidazo 
[4 , 5-b] pyridine-3-acetamides as nonbenzodiazepine 
anticonvulsants and anxiolytics", J. Med. Chem., 1991, 
Vol.34, No. 10, pp. 2993-3006 



Relevant to claim No. 



1,2,5,7,8, 

13,18,21 
9-11,23-33 



1-4,7,8,13, 

18,21 
9-11,23-33 



1,2,5,14,18,21 
23-33 



1,2,5,6,15, 
18,21 
23-33 



1,2,5,7,8, 
13,18,21 
9-11 



1,5,6,14,18,21 



1,2,5,6,14 



1,2,5,14,15 



1.5,14 



22 



23-33 



Fonn PCT/ISA/210 (continiiation of second sheet) (July 1992) 



INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/JPO 0/043 58 



Continuation of Box No.ll of continuation of first, sheet (1) 

There have been publicly known benz imidazole, imidazopyridine and purine 
compounds represented by the general formula (I) wherein Ar is aryl such as 
halogenated phenyl or the like; is amino or the like; is aryl, heteroaryl, 
substituted alkyl, alkenyl, or the like; and drug compositions containing 
some of the compounds as the active ingredient. Thus, the chemical structure 
of the general formula (I) in itself is not considered to be a special technical 
feature for the invention. 

Accordingly, this international application includes at least eight 
inventions : 

among the compounds represented by the general formula (I) , 

. compounds wherein R^ is alkyl, alkenyl, or the like 

. compounds wherein R^ is phenyl or substituted phenyl, 

and according to the classification of R^ as set forth in claim 4 

, compounds wherein R^ is (substituted) pyridyl 

. confounds wherein R^ is (substituted) pyrimidyl 

. compounds wherein R^ is (substituted) 1, 2-dihydro-2-oxo- pyridyl 
. compounds wherein is (substituted) dihydrooxopyrimidyl , 
and processes for the preparations of the compounds; and 
. 5-amino-l-methyl-2 (IH) -pyridone oxalate, and 

. adenosine A2 receptor antagonists and drug compositions for the treatment 
of diabetes mellitus and complications of diabetes , containing the compounds 
of the general formula (I) as the active ingredient. 



Fonn PCT/ISA/210 (extra sheet) (July 1992) 



INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/JPOO/04358 



Box I Observations where certain claims were found unsearchable (Continuation of Item 1 of first sheet) 

This international search report has not been established in respect of certain claims under Article 17(2)(a) for the following reasons: 



1. ^ Claims Nos,: 35 
because they relate to subject matter not required to be searched by this Authority, namely: 

Claim 35 pertains to methods for treatment o£ the human body by therapy, 
and thus relates to a subject matter which this International Searching 
Authority is not required, under the provisions of Article 17(2) (a) (i) of 
the PCX and Rule 39.1 (iv) of the Regulations under the PCX, to search. 

2. [2] Claims Nos.: 

because they relate to parts of the international application that do not comply with the prescribed requirements to such an 
extent that no meaningful international search can be carried out» specifically: 



3. n Claims Nos.: 

because they are depende nt claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a). 

Box II Observations where unity of Invention is iacldng (Continuation of item 2 of first sheet) 

This Litemational Searching Authority found multiple inventions in this international application, as follows: 
See extra Sheet 



1 . As all required additional search fees were timely paid by the applicant, this international search report covers all searchable 

claims. 



2. 



As all searchable claims could be searciied without effort justifying an additional fee, this Authority did not invite payment 
of any additional fee. 



3. Q As only some of the required additional search fees were timely paid by the applicant, this international search report covers 
only those claims for which fees were paid, specifically claims Nos.: 



4. Q No required additional search fees were timely paid by the applicant. Consequently, this international 
search report is restricted to the invention first mentioned in the claims; it is covered by claims Nos.: 



Remark on Protest Q The additional search fees were accompanied by the applicant's protest. 

I I No protest accompanied the payment of additional search fees. 

Form PCT/ISA/210 (continuation of first sheet (1)) (July 1992) 



C3 



HB5ma»# PCX/ J PO 0/0 4 3 5 8 



A. ^m<omi'^»^<o^m mmnn^m (i po ) 

Int. CI' C07D4 7 3/34, 4 73/1 8. 4 7 1/08, 4 7 3/40. 2 3 9/48, 

2 1 3/7 3, 2 1 3/75, 2 35/1 8, 4 7 1/04, 4 8 7/04, 
A61K3 1/4 3 7, 3 1/5 2, 3 1/5 2 2, A61P3/10, 43/00 



B. 



IB3t«rffo:fe§/J>K»^ ([lgR#fF:9^li (IPC) ) 
Int. CI' C07D4 7 3/34, 4 7 3/1 8, 4 7 1/08, 4 7 3/40, 2 3 9/48, 

2 1 3/7 3, 2 1 3/75, 2 3 5/1 8, 4 7 1/04, 48 7/04, 
A61K3 1/43 7, 3 1/5 2, 3 1/5 2 2, A61P3/10, 43/00 



CAPLUS (STN) , CAOLD (STN) , REGISTRY (STN) , BEILSTEIN (STN) 



C. 



PX 



PX 



Y 
A 



JP. 11-263789, A If-T **^^^t) , 28. 9>^ . 1999 (28. 09. 99) , 

m^<Dmm^m, & wo, 99/35147, ai 

wo, 99/57103, Al (Nippon Chemiphar Co. . Ltd.), 11.11^.1999 

(11.11.99), m-i^. mi-2mm^.. z^r^v-f£\^ 



JP, 10-182636, A (h— r^-r 3— ^^^^fc) , 7.7^.1998 

(07. 07. 98) . m^<Dmm:sLv^mmm0m. :7 r $ y — u 



1-11, 13, 16- 
21,36 

1-6, 14, 15, 
16,21 

1-5, 14, 18, 
21,34 

9-11,23-33 
12, 20 



[v| Cffl|OiK#^ct3t«fc^s?iJ^$H•Cv^^, 



TAJ mzmm<oh^xw^'r^nfj:<. -j»:we[^^7k2i«^^•^ 
TLj m^m±m\z^m^^&'r^xmx\'±i\k(Dxm<D^n 



<D}^(omz^^^^^ftxm. 
TTj mmmm^xitm^^m^^i^^titixw^'r^^^x 



19. 0 9. 0 0 



03./ 0.00 



0*iai*fFit (I SA/J P) 
Se*^ 100-8915 




4C 



9 6 3 9 



03-3581-1101 3 4 5 2 



«SPCT/ I SA/2 1 0 (Ifi52^-v^) (1 9 9 8^7^) 



4 



PCT/ J POO/0 4 3 5 8 





















Y 
A 




1-6, 0, 7, 8, 13, 




(11.09.98). p. 29-35 


16-19, 21, 36 


Y 


& AU 9864520, Al 


9-11, 23-33 


X 


Chorvat, R. J. , et al. , ' Synthesis, corticotropin-releasing 


1, 3, 5, 7, 8, 




lactor receptor Dinaing aiimity, ana pnarmacoRinetic 


11 10 01 

13, 18, 21 


Y 


properties of triazolo-, imidazo-, and pyrrolopyrimidines 


9-11,23-33 




and -pyridines' J. Med, Chem. , March 1999, Vol. 42, No. 5, 






p. 833-848, Table 2 mm 




X 


Young, R. C. , et al. , 'Purine derivatives as competitive 


1, 2, 5, 7, 8, 




inhibitors of human erythrocyte membrane 


13, 18,21 


Y 


phosphatidylinositol 4-kinase* J. Med. Chem. 1990, Vol. 33, 


9-11. 23-33 




INO. 0, P-ZU/J oU, 3£-X.^ft« 




X 


US, 4728644, A (Yoshitomi Pharmaceutical Industries, Ltd.), 


1-4, 7, 8. 13. 




1.3.^.1988(01.03.88), MMm^m, 


18,21 


V 

I 


« WU, oD/UoU((, Al & Jr, oU^oUo/y, A a tr, iOooUU, Al 


9-1 1. 23-33 


X 


US, 5552426, A (Eli Lilly and Company), 


1. 2, 5, 14, 18, 




3. 9^ . 1996(03. 09. 96), If *<Z)«5ffl#fl^, 7 r 5 y L 


21 


V 

I 




23-33 


X 


US, 4772600, A (Robins, A. H. , Co., Inc.), 


1, 2, 5, 6, 15, 




20.9^.1988 (20.09.88), (^i^mMm2n0m, 


18,21 


V 
I 


TP ^\9— 9Q97fi9 A ff, T7P 9KK91 7 Al 




X 


Matsuda, A., et al. ,* Mutagenicity of (p-nitrophenyl) adenines 


1, 2, 5, 7, 8, 




m ooxmoneiia typnimurium mutau. Kes. , i^^x, vol. ^Ou, JNO. z. 


10 1 Q 91 

lo, lo, Zi 


Y 


p. 93-100, it-^mmm. 


9-11 


Y 
A 


vfu, ui/uooio, Al vJC'ii Ltiiiy ana uompany/, 


1, 0, 0, 14, lo. 




18.9^.1997 (18.09.97), ll«B«?y^r/^14S:^14-20^f #R8 


21 




& JP, 2000-506529, A, & US, 6025379, A 




X 


US, 4212876, A (Sandoz, Inc.), 15.7^.1980 (15.07.80), 


1, 2. 5. 6, 14 




n^(omm0^, & jp. 54-41331. a 




X 


us, 4714762, A (Warner-Lambert Co.). 22.12.1.1987(22.12.87). 


1, 2, 5, 14. 15 








X 


JP. 2-306916, A (Xmn^mj^^m, 20.12^.1990 (20.12.90). 


1. 5, 14 









aiS:PCT/I SA/2 1 0 {fS2^-i^(Df[^^) (1 9 9 8^7^) 



SBSaiH*^ PCT/J POO/043 5 8 



Barlin, G- B, and Pf leiderer, W. , ' Ionization constants of 
heterocyclic substances, IX. Protonation of aminopyridines 
and aminopyrimidinones' J. Chem. Soc. B, 1971, No- 7, p. 1425 

-1432, it^mimm 

Tomczuk, B. E. , at al. , ' 2-Phenyl-3H-imidazo[4, 5-b]pyridine- 
3-acetamides as nonbenzodiazepine anticonvulsants and 
anxiolytics' J. Med. Chem. , 1991, Vol. 34. No. 10, 
p. 2993-3006 



22 



23-33 



PCT/ISA/2 10 m2^—i^ir>m^) (1 9 9 8^7^) 



HBStaS*^ PCT/J POO/043 5 8 



mms^msm. (PCTI 7*(2)(a)) co^^tcj:!?. wCoaB5IS5ica^Ji2feOSe&icj;9lt*<D«SH<o--SfBtcov^^ 
fig L 36=^0 /t. 

If 5}^(D^ia 3 5 fi. r^SgtCctSA^^tD^QiS;^^^::^^^^ tc^T-SboT. PCT17^ 
Jr^LJjLl.^i^ ^S^PCJ^Ml^^^ (i v)- 



3. □ IS*0«5H rt:, €ejaif*<75«6H-efcoTPCTafliJ6.4(a)0^2:it&tFM3:SC<D«*jC 



mnffla %3^<Dm-'-ft;&^XjtQLTv^€><^:#oS^ {mi^-i^(r> scorns) 



1. □ tf3PA*Sjg^ii/jjiiApiis^is:iBf^-r-<rmp«iF^tc^#Ly^ :i(Dmmmdtm^\^. 'r^x<Dm^^m^j:m^ 



4. □ ffiSA2)5i£:>®>iii;ftD^3E^S)»£f^agpart*Cift^f+U/£;6*ofe wOH^W3Ea^fi> l»*<^«6ia<oa?0(C|Btt 



□ mQm^^scn(oiif]Ht^iicmmAt^hm^^^xt^fj:t)^^tio 
m^pcTyi sA/2 1 0 mi'<-i^<r>tm <i) ) (199 8^7M) 



BRSmS## PCT/J PO 0/04 3 5 8 



(I) T'^^tLS{k-^#>o5 

• R 3 (gift) e u i^/i^mx^^it^m 

• R 3 -as (B^) t F n :^=3? y t' y 5 ^it^m 

'it^m i-^5^/u-2 (iH) -try f:/ 



I SA/2 1 0 i^) (1 9 9 8^7^) 



